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INTRODUCT ION

Pesach (Prunus parsica Batasch.,) is one of the
most important stone frult of the world, Until recently
the cultivation of psach had remained confinad to the
mid and high hill areas of Himalayan region of India,
Howaver, with tha introduction of high ylelding subtropical
peaches, the cultivation of this fruit has been extendsd
to the plains and foat hill regions of north India and
has assumed commeércial importance. The peach cultivar
16-33 commanly known as Shan-a-Punjab hzs besn found tao
be a prolific regular bearer with excellant fruit quality
and as such has besen recommended for cultivation in the
plains of Punjab, Haryana and the low hills and valley

arwgs of Himachal Pradash,

Among many factaors, propar fertilization is of
prima importance for obtaining optimum growth and yield
of high quality fruits, Among diffarént nutrient slemants,
N has long besen considered a dominant nutritional factor
for growth, devalopment and productivity of the fruit
plants, Therefora, it is important to work out suitabla
dose of N that will maintain tha vigour and productivity

of the trees,

Application of libsral amaunt of fartilizars
is known to increase wead population in orchards, A
good portion of the input is takan up by tha weads

depriving tha fruit tress of the benefits of this expansive
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input. Wesed managemant practices including mulching
axart a profound influsnce om tha availability and
uptake of nutrients by reducing the compatition for
nutriants by weeds and through improvement of physical
condition of the soil moisture and temperatura, Under
mulching, weads are controlled by etiolation and acts

as a physical barrier for the newly smerging weeds,

The conventional method of hand waeding ia costly
and at times injurious to the surface fseeder roots of
fruit plants., In recent ydars, mors emphasis has bean
laid on the scientific use of herbicides and mulches for
the control of weeds than ever bafora, Thase wsed
management practices ensure development of an undisturbed
soil profile and surface fesder roots({Atkinson,1977),
improvemant of soil nutriant‘status (Gaziev,1979), and soil
moisture consaervation (Hance,1976). Besides influsncing
t ree growth and productivity, it reduces sexpenditure on
fertilizars, irrigation and saves tima on othar managemant
practices(Robinsan,1982), Processes such as ammonification
and nitrification are also influanced by these management
practices (Ries et al.,1963) which also exarcise stimulatory
and inhibitory affact on soil microflora (Bhutani et 3al.,
1984), The need for ressarch on suitable waeed management
practices in relation ta fartilizer use can hardly be
ovaer-emphasized for maximization of growth and productivity

of fruit treas. c



No syatemic work has been conducted on the
effoct of N Fertilization end wead management practices
on the growth and cropping of Shan-e-Punjab cultivar of
peach which is g racent introduction in thes subtropical
region of Himachal Pradesh. With theae objectives in
view, the prasent investigations ware undartakan to
atudy the influence of N and wesd management practicae
on tha tree productivity , fruit quality and nutriant
status of young Shan=s=Punjab peach treses., Tha influsnce
on weed population, nutrisnt removal by weeds, available
nutrient status of soil, minaralizatin of N and changas
in soil microflora were glso examined in response tao N

application and waed management practices,
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REVIEW OF LITERATURE

Nut rition playe a key role in the growth and
productivity aof fruit trees. Among the diffarant nutrient
@elamants, N i3 the mast limiting and 1s generally required
in greater amounta than P,K and othar nutrienta. Although
the avallability and uptake of N is influenced by a number
of factors, wveed management occupies a significant place.
The wead managament practices improve the soil texturs
thereby influance tree root system ang nutrient uptake.
Though the avellabls literaturs of pasach nutrition is uwell
documented but the informatlion of interaction of N nutrition
and tha weed management practices ias lacking, Availabls
literatura on the affecte of N and wead mansgument practices

on different paramaters have bean reviewed under appropriata

hegda,

2.1 Nitrogen

The large amaunt aof N requirad by ths plants is of
special significance in fruit culture. A small shift in the
gmount of N in the tissuyes has a greater sffect on growth
and yleld of the fruit planta, Thus sufficient N supply
must be ansursed for optimum growth, developmant and

p roductivity of tha fruit treaes.

2,1,1 Effact on growth and vigour

Many investlgstors racordad increass in trunk girth

of peach trees by the application of N (M¢HM unn,1933, Ritter



19653 Barocecio and Manzo,1966), Studies of Armstron
(1966) have ravealed that N fertilizetion alona or in
combinatlion with P and K exert a great influance an trunk

diamater of Elberta paach,

The affect of N on incraasing ths vagstative grouth
of stona fruite is very well demonstrated., A proportionate
increass In extension shoot growth and tres circumferencs
with incregsed N levslas in different pesach cultivarse have
been reported by various researchers(Baxter,1974;Lenina
et al,1977; Taufik @t al,1974; Sharma st al.1979). Monastra
et al,(1975) found maximum tree growth responszs in peaches
to spplied nitrogen upto 180 Kg ha-1.uharaaa no additianal
rasponse was obsarved with 300 Kg N ha-1. In case of Sharbati
cultivar of peach,120 g N per year age of plant produced tha
highest growth s compered to two lowsr levels (Sharma ano
Singh,1982). Kanwar (1979) uhile working on Flordasun pesach
found that 1.50 Kg N traa—1prnducnd significantly higher
trunk girth as compared to lowser dosas of 0,5 and 1.0 Kg
of N. He further obssrved that application of N had no

affect on pruning waight and extenaion growth,

2:1:2 Effoact of! yiald

Adegquate amount of " is required to obtain good
yleld of fruit crops. Higher rate of N incresgsad yiald
in peaches (Cahoon,1971; Uchiysma,1973;0cphanos, 1974;
Baxtar,1974jLenina et al,1977; El-Banna et al.1981).



On the other hand Ballinger et sl.(1963) and Rogers(1971)
obsarved no effect of N apalicstion on ths yield of peach

t rens,

Kanuar (1979) obtained the bsst ylaeld in Flordasun
peach by soolying 1000,500,500 g tras  of N, PO, and K0
respectively, Similarly Yamdagni and Jindal (1579) also
obtsined marked yield response in Sharbatl peaches whan

NPK were applied at 400,100 and 400 g trae-1raspsct1ve1y.

/
2.7.3 Effect on fruit sttributas

Application of N fertilizors in frult troes have
besen found to exert s considerable influsnce on fruit size
un&'utﬁar attributes, The increase in fruit size as a
rasult of N applicetion have been reported by various
yhsesrchﬂrs( Mowry,1963; Kwong and fisher,1962; Brown and
;@rosbsting.1952}. Sharma (1976) also abservad increase in
fruit size in peaches by increesing the rata of N apolication.
Contrary to it, Schneidar and McClung(1957) and Ballingar
at #1,(1963) did not observa the affect of N fartilizatian
on, the fruit size in peaches, Shamma st al.(1979) reoorted
tﬁat application of H.P2ﬂ5 and Kzﬂ in the ratio of 450:751
SUq a tr!a-1 tend to incraase frult size, weight snd volume
of tﬁa Sharbatl peach, Ritter (1981) observed that gradsd
],a\:rbls of P applications incragsed totsl solubla solids but
reduced the flavour in Elbarta peachas, Howaver, Nijjar

E

at al.{1972) and Sharma (1976) did not obsarve affsct of N
!

}



apolicstion an TSS and titratable acid contents in apricot

and peachas.
2,1,4 Effect on tres nutriant status

Evidances are avallable to suggast that the nutrient
status of fruit trees is greatly influenced by the presencs
af yarious nutrients in the s0il gnd N fertilizars play a
vital role, Ritter (1965) observed an incresse in leaf N and
Mn by tha addition of successively large apilication of N
feartlilizers to Elberta pesach, Application of N appearsad to
have increased the effaectivenesa of the treas in absorbing
and utilizing the avallable K and Mn compared with check

treesa,

A positiva relationship betwsan the rate aof N
faertilization and leaf N stgtua; and a negatlve bestween
N and leaf K status was obssrved by Stembridge et al,(1962)
in Dixigen peaches, Similarly Stojkovaka et al,(1972) found
a direct incresse in leaf N,P and K contents af pesach treas
with 41increasad lavels of N,P and K fertilizera spolication
to the soil, Lescae (1976) reported that application of
N fertilizers to peach trees resulted in an increassd
concentration of leaf N,Fe,Cu,Mn and Zn while K,Ca,Mg and B
decreased. Gammon and Shosmaker{1964) reported that
increasing N rata in peach increased N and Ca contents of

leavaes and decreasad P and K,



No evidence is avallable to suggest the nutriant
status of peach frult. Howsver, Sud (1987) observed
that N application through soll and foliage in apricot
orchard anhancad fruit N and Fe while decregsed Ca and

In wvithaout eltering P,K and Cu,

2.1.5 Effact on phyaico-chemical properties of soil

Duea to high intansity eropping and excessiva usae of
Fartilizers it has become more important to assesa the
changes in soll properties, Out of N fartilizers,ammonium
sulphate ( Aquino et al.1976 and Sinha et al.1983) and
ammonium phasphate (Aquino et al.1976) have been ohseryad
to cause a drastic reduction in soil pH as compared to urea,
wheraas calcium nitrate and sodium nitrate proved ineffactivse,
Bhatias (1982) demonstratad that soil pH and electrical
conductivity of Santa Rosa plum orchard decragssd with ths
gpolication of N gnd ware noticad tq be highsr with 1ncreased
soil depth, Simllar reduction in soil pH and alectrical
conductivity in plum orchard have baen rsportad by Badyal
(1980) and Khokhar(1984), Sud (1987) reported decresasa in
soil pH with incressed N fertilization, though its level was
highar in the deaeper soil saegments, Houwsver, Chandel(1985)
did not find the influance of depth on g20il pH in apricot.
Organic caerbon gcontants on the other hand, have baan
reportad to increase with increased N levels{Badyal,1980;

Bhatia,1982;: Khokhar,19684) and decressed with increagsad
scil depth.



Z+1u6 EFfact on nutrient staetua of soil

Information ragarding the effect of fertillizsrs on
nutrient avallability particularly in orchard soil is
lacking. An increase in the available and total N in.the
soil hgs besen reportad with application of N to the soil
by Vitanova (1973) in plum orchard, Bhatla (1982),Khokhar
(1984) and Bhen (1986) observad an increa=e in availabla
N levals by increasing N doses in plum orchard. Chandsel
(1985) reportad increase in avallable N,K and decreass in
P cantant of soil with the incressed layels of N in apricot,
While Sud{1987) reportsd that increassd N rate increassd
the leval of asvalleble N,K and Mg while exchangeable Ca
did not aelter with snhanced N supply. The available nutrient

stagtus decreassed with increased soll depth,

The decrease of =0il K contaent by N haa basn
reported by Cummings (1978) and Keapka st al,(1982). Ths
decragsa of soil K hgva resylted frﬁm HH: raplacing K on
the sxchange comolsx resulting in leaching of K. Muthusl
ot al,{1979) and Bansal et al.(1980) reported that ths
increaaing dosas of N,P and their combinatiors increasad
the total N caontant in upper soil laysr, But, even lawer
dapthas upto one meter could bring N enrichment by incrsasing

N levels {(Lacknova,1978).

2.1.7 Effact on sp0ill nitrification

Ammonium and nitrate N availability in the soil is

considersd to be the best indax of detsrmining soil fertllity
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@s tha plant ghsorbe mast of thelr N in NH,-N end No,=N
forms (Tiedals and Nelsan,1975). About 30-50 per cent
fincrease in Nuz*ﬂ content was reportad by the aoplication

of N ( Sanoilenka 1973), Reichlova (1975) found greatar
rate of nitrification process compared to control whan soll
was apnlied with 2 ppm of ammonium sulphate. Varlous sources
of N stimulated the process of nitrification and had varied
rats of nitrification and minarslisation of total N (Joshi

et al, 1976). Bhan (1986) reported maximum Ni§i,~N in plum

4
erchard soil receiving 750 g N trea” ',

2.1.8 Effact on soil microflaora

Microorganiams living in the surface s3o0il horizane
play a vital role in the maintenance af soil faertility and
crop productivity., Collective information on soil
mlcrooargenisms following changs in the soil enviranment or
soil traatment may have markad sffect on fertility status
of tha soil., An application 3f organic wmanurss and organic
mattar in the form of compost or FYM or grean manurs to
soil has bheen reparted to increagss tha population of bactarla
actinomycetas and fungli(Jha,1965; Gupta,1967;: Balassubramaniam
et al. 1972).

According to Bagyara] and Rangaswami(1967), tha
microbial population and their activitiass are dirsctly
influanced by the application of Partilizers and organic

magnuras, Application of NPK fertilizers hes been obsarvad
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to increasa the number of soll bacterias and thsir
activities ( Kashar et al. 1976) and cellulolytic bacteria
and callulose decomposing avtivity 4in the soil (Todorova,
1972), Badve and Konda (1977) raeportad that application
af nitrogenous fertilizers upto a certaln extent increasao

az0tobactor populstion and their gtmospheric npitrogen

fixing ebility. An increase in Pungl populstion by incraasing
N lavals has bean rsported by Bhutani and Bhatia (1985)

in plum orchard soil. Gupta et al,(1983) found that tha use
of ammonium sulphate decragsad the rats of nitrification
particularly by nitrobactor as a r3sult of decreaasad pH

by thae fertilizer. Howsvar, the treatment of organic manurs
@nhanced microbial number and actiuitiaa; An increasa in

the microflora particularly actinomycetes and fungi was
observad by tha application of N and K in plum orchard by
Khoknar (1984) and Bhan (1985), Sud (1987) reported that

N spplication showed pronounced influence on the soil
microbisl activity., Bacterial and fungal pcpulation was
stimuletaed with increase N doss upto 45 days and tnhen
declined gradually. 1In case of actinomycetes, tha atimulatory
influence was obsaerved with 400 g N and the stimulator affect

lasted upto 15 days of N agpplicatiaon,

2,2 \Usaead managamant practicas

Practice of waed control is almast as old as

agriculture. Since earliest recorded-.-history, methods of
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wesd cantrol have bean largsly non-chemical. All these
methods such a8 ploughing, hoeing, burning, hand pulling

and mulching are still in vogus. 9ingla weed cantrol
proctices ara not enough for all ceses. 1t should be a
combination of cultural, mechanical, biological and
chamical practices that are affective to improve the farmers

suclo=oconomic rasopurces.

2.2.,1 Effect on weed flora

Attempts esre oftan made to control wseda by mulching
with straw, hey, manure, plastic film and rica hulls.
The objective is completely to exclude the light and thus
pravent all top grouth., Jayant (1984) abserved a dacrease
in veed population by the use of hay mulching or mulching
plus herbicide in plum orchard, “EZ&EE&;EL—31411EE&} f ound
that black polythense mulching in Santea Rosa plum orchard
decreased weed populatlon comparsd to control. Sharma
(1985) also obtalned a dacrsase in monocot and dicot
wead population by the application of mulching or herbicide

along or with combination treatmant in spricot orchard,

Though a large numbar of herbicides hava bsan
studiad in staons frult nr:harda but a largs number of
rasearchers have recommended the use of triazines or
substituted ureas for obtalning an effective wsad cantrol
(Trifonov,1962; Ries st al, 1963; Nicelll et al,1973; Bhan,

1982; Bhutanl and Bhatia,1984). Daniell and Hardecastlw(1969)

while working on young peach treas with varlaus herbicilass
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statead that in fine sandy loam soila simazine et 4 1b acr51.

parsquat at 0.5 1b aaro-1 appliad thrice and dichlobenil

at 3 and 6 1lb u:rn-1 produced an excellent wead gaontrol,
Dolby end Putnam {(1980) reportsed good control of weads

by the applicetion of oxyfluorfen at 2.2 Kg hn—1 in peach
and apple orchaerd, Danimll (1981) also found axyfluorfan
quite effective in controlling wasds in peaches. UWest at al,
(1983) found that oxyflourfan plus glyphosata providad

an excellent short term broagd spectrum control of aummar
annual weeds in stone fruits., Blan (12&?) raported that
weed population wes significantly reducad by the application
of diuron or atrazine, He further obsarved that diurcn
assertad ite superiority over atrazinme in controlling weasd
population, Sharma (1986) reportad that strazine or diuron
at 5 and 6 Kg ha-1rasna:tiuﬂly and oxyfluorfen at 0,2 and
0.3 ky ha~| reduced the monacot and dicet wesd population

In peach orchard,

2.2.2 Effact an nutrient removal by wesds

Weed management practices improve soll fertility
directly by consarving ths nutriants and also suppresaing
their uptake by weeds. DJaysnt (1584) reported reduction
in laosses of macro and micronutrient by weeds dus to
application of herbicide and mulching plus harbicida comparad
to clean cultivation, green manuring and intsrcropping.

A judiclious use of herbicldes is repur?ed to minimise the

removal of nutrients by weads (Helliday,1975; Manil st al.1976;
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Piilgi et nl-l??ﬁ). The nutrient loes by wead was also
found to be louered following tha use of herb icides
mainly due to afflicient weed control by qngﬂ_it al.(lEE?)
and Bhatia (1?&2) in plum orchard. Likauise Sharma
(1986) obssrved that all levels of atrazina, diuron (4,5
and 6 Kg ha”'),oxyflurafen (0.1 ,0.2 and 0.3 Kg ha ') and
higher doses of isoproturon ( § and 6 Kg ha™') reduced

the loss of both macro and micronutrient by weeds,

2.2.3 Effect on growth and vigour

Mulehing has bean reportsd to induce better grouth
of trees than clean cultivation (Adamic, 1964; Moss,1969;
Fidaghelll et al.1975). Mulching with lgaves was recommandaed
by Krishnamurthi (1958) as a standard practice for north
India to tids over high temperature and rapid evaporation
of soil moisture on account of high atmospheric temperatura
gnd low humidity, Cockroft and Tisdall(1974) obsarved tna
beat trae growth of psach undar straw mulch as indicatad
by trunk circumfaerance and pruning weight, Ries et al,(1963)
shousd that psach and anple trees grew more whan waads
ware controllaed with simazina compared to black alkathena
mulch or hoeing, They further found that simazine plus
amitrola incressad the growth and development of tha tearminal
branches in peach and apple tress as comparsd ta unwasouad
cantrol. Daniell and Hardcastla (1969} have alsa found that

peach trees grew a8 good as or bettsr than harrowed cantraol,

whan waeds werea cantrolled with harbicides,
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In South Central Victoria (Australia) whare
summers are dry, Baxtear{1970) observed higher growth and
yleld undar straw mulch in peach compared to herbicidas
and sod cultura. Chiba st al,(1975) uwhile comparing the
four aail mana&amant systems observed that straw mulch
and clesan cultivation had the beat growth in peaches as
comparad to grass or weed sward. Black alkathens mulch
resulted in increased trunk circumfarance, shoot grouwth
and number of bearing branches in pear and peach campared
ta clean cultivation( Bacon,1974; Rahovic,1976; Rahovic;
Patravic,1977).

Jayant (1994) reportwd that grouth in tarms of
per cant increass in trunk girth, shoot langth was highast
with harbicide trestment followsd by mulching plus hesrbicidas
in plum orchard, 5hg£m1,L12§5} alsoc recorded highest incraase
in trunk girth, extension shaot growth with mulching plus
simgzine plus glyphosate trestment followed by mulching

plus glyphosate, mulching slona and mulching plus simazina,

Tha overall wesed free system managed by herbicidaa
allows more axtension root develapment with a bettar
utilization of top soll moisture and available nutrisnts,
rasulting into faatar development of the trea(Robinson,1974).
A lot of work carriad out in U.K, (Atkinson at gl1,19%82)
lad to thse conclusion that overall herbicide systems produced
hest trea growth as comparsd to clean Lultivation and grass
sward, Effect of wesdicides in increasing tres growth

has h98n attributed to increase in N gbsomtion or its
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motabolism, Various other researchars heve also reported
pronounced effact of herbicides on growth and vigour

af stona fruit tress(Goren and Monasellies,1966; Stott,1969;
Lord and Vlach,1972). The growth of peach sasdlings and
peach trees have been raported to incraease by oryzalin,
gimazina and paraguat herbicical treatmants(Curtis, 19743
Kof fmann and Koldar, 1975; Arnold and Aldrich,1980; Young,
1980), Sharma (198S) reportad that among all tha herbicidas
used only diuron at 5 kg ha-1 vas found to caua® an {increasa
in trunk glrth of peach trees, Howaver, many reports did nat
show any difference in growth of peach trees by applicatiaon
of diuron, simazine, oryzalina and paraquat( Chiusoll,1971;

Rom a8t al,1978; Young and Wslkar,1981),

2.2.4 Effact on yiald

A significant increase In Frult yield has bean
raported by polythene mulching in peach urcharditgﬂggg et al.
19663 Rahovic and Patrovic,1977), Black polythana mulch
placed around trickle irrigated appls, peach and ¢rengs
trees increased tha yield by 16,10 and 36 par cent
raspactively( Bacon,1974), Studies conductad by Fideghelli
et al.(1975) revealad that straw mulching in rows and
chamical weed control batween rows resultad in highast

yleld as compared to cultivation in Red Haven peachss,

An increase in yleld in stone Ffruita have baan

rapurted following the application of herbicidas such as
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bromacil, aim;zinn. tarbacll, manlinuron and diuron

alngly or in combination with other harbicides ( Vuleva

and Vulev,1980) Bhutani et sl,1383; Khokhar,1984; Bhan,
1€§§). Jaggﬂ} (19§f) recorded highest yiesld with

hsrbicide traatment followsd by mulching plus herbicide
in plum orchard, Howsvar, Dhuria et al,(1976), Fryer st al.
(1979) and Bhatia (1982) did not find any influence an
yield of plum with the application of herbicides, On the
other hand, qagggy (1?29) obtalnad decraase in yield of

Santa Rosa plum following the long term use of haerbicides.

2.2,5 Effect an fruit attributas

fccording to Warnar (1978), psrmanant grass cover
decreased the level of frult acids but increase tha
pasrcentaga of total soluble saollds, Black polythana mulch
improvad the fFruit quality in raapact-uf unliform fruits,
maturity, size and colour of thres pear and two paach
cultivars comparad to clean cultivated control{Rahovic

and Patrovic,1977).

Jayant (1984) reoortad that herbicidas and mulching
plus herhicide incrsassd fruit weignht, voluma, length and
diameter of Santa Rosa plum, Sharma (1985) observed that
frult welight, lesngth, totsl soluble solids, titratable
acidity, reducing, non-reducing and total sugars wars
incressad by the use of mulch material ano herbiclioes as
comparad to unweaded control in apri:ﬂé. Nayitsl st al,

(1986) reported that various mulches improved fruit quality
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of plum ev. Santa Rosas compared to unwesded control.

Herbicides are knoun to have varying affect on
Pruit quallty, Belyseva and Zavarzin(1968) found an increase
in vitamin C conteant and mono-saccharlide levels of psach
fruits by herbicidea treatments, particularly monuron,
Sharma(1986) reportesd that application of differant herbicides
increassed fruit welght, wvolume, gsize, reduecing sugara and
ascorblec acid contants af July Elberta peaches, He also
raported that nutriant status of peach Ffruit wera not
affected by atrazine, diuron,isoproturon and oxyfluorfen

whan spplied at normal fleld ratas,

2.2.6 Effect on leaf nutrient status

Laaf nutrlent atetus of fruit trees 1s influancad
considerably by tha soil menagement qracticaa and nutrition.
Ries et al,{(1963) reported that regardless of N lausl, the
simazine increasad the N content of peach tress, Lord and
Vlach{1972) found that hay mulched peach trees had highar
lsaf K and lowar Mg than the harbicide and clean cultivatian
treatments, Peach aorchard periocdically cleared off weeda with
paraquat increased the N content in one-ysar-old shoats
(Chiusoli,1971). In peaches, Fldeghelli at sl,(1975) also
obsarved the bast nutriant status of leaves especially for
P and K under straw mulching and chemical weéad control plots as

compared to clean cultivation and mulch plus cultivation, Sharma
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(1986) reportad that lsaf N of July Elbesrta peach

increasad by atrazine, diuron while oxyfluorfan provad
comparatively ineffactive, Ha further observed raeductlon
in lavel cf P by atrazine, diuron, isoproturan application.
Laaf K,Ca and Mg was increased by all herbicides. Rapasatad
annual applicatlion of simazina or tarbacil in plum archard
improved leaf N, P, K, Ca, Fe, Mn but Mg and Zn ramainad
unaffactad (Bhatia,1982). Khokhar(1984) rscordad an
incraasa In the leaf N,K,Ca and Mg by the usa of atrazine
and diuran in plum orchard, Jayant (1984} recordaed highast
N content under herbicide, housvar, mulching plus herbicice
resulted in the highest P and K whareas Ca ano Mg ware not
influenced by soil management practlces. Cu and Zn wars
reported maximum with herbicide and mulching plus herbicide

traetmant.

2.2,7 Effect on physico=chemical propartiass of soil

The management practices effect physico=chemical
propartias of soll, directly or indiractly, which affect
the tree productivity and Fruit quelity, The dacrezss in
soil pH by the application of various herblcides have baen
reportad by various workers(Atkinson and Whitae,19763
Haynes, 1980 end 1981 § Johnson and Johnaon 1932; Bhatia,
19827 Bhan .1259). Jayant (1984) also observed that
herbicides with or without mulch recorded reduction in pgH
in plum orchard soil, Houwever, thasa findinga did not

have the support of Castro(1964), Nearpass(1965), Rao and
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Bhutsni (1977) and Khgkhar (1984) who did not obsecve any
measutable change in pH af orchard soil duse to applicatlon

of harbicidas,

Knokhar (1984) and Jayant (1984) racordad an
increase in organic caerbon and slactrical conductivity of
plum orchard soil by the apnlication of herbicides, Similar
incress® hes besn reported by Sharma(1985) in apricot
orchard socll, Cantrary to it Balobrov (1974), Rao and
Bhutani (1977) and Bhan (1980) did not observe any changs
in slectrlical conouctivity and organic carbon cantent of
orchard soll by the application of herbicides and postulated
that changas in such soll propertias can be expectsd anly

after many years of harbliclidal gpplication,

2.2.8 Effect on nutrient status of soil

Wead managemant practicas improve the nutrient
status of soils which ultimately influance tres growth and
productivity, Available N of so0il was incraasad by greun
manure mulch in plum (Jayant,193¢) and mulching plus simazine
plus glyphosate in spricat (Sharma,1985). Jayant (1984)
reported highast contant of P,Ca and Mg with mulch plus
herbicides, Sharma(1985) recorded highest P and K with
mulching plus simazine and mulching plus glyphosats,
reaspsctively. Likewlss an lncrease in P and K contant aof
soil by strsw mulch was recorded by Wander and Gourlay(1938)

and Wlodek and Wlodak (1955),
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(1976) and Stanchava (1977) did not observe any adversae effect
on ammonilfication and nitrification followlng the applicatian
of herblicidas. Kollsnikov and Sidorov(1978) reported that
continuous usa of harbicides incraase tha NUS-N in the soil
by controlling the weed population but simazina at 10 ppm
inhibited the nitrification ef soil., The incraase in NH =N

and No,=N by the gpplication of diuron has also bsean

3
reported by Khokhar (1984) and Bhan (1986) in plum orchard.

2,2,10 Effect on soil microflora

Soil microflora generally contrel the decompostian
and mineralisetlion processss in the soll, The dastructicn
of baneficial microflora or shit in tha balance of thaeir
population due to weed management practices may show markad
effact on the soll fertility, Baklivanov and Karesmidarska
{(1965) reportad that mulching alens increase tha total
population of microorganisms as compared to clean cultivatian
plus NPK, Haclkjan (1968) recorded maximum numbers af
microorganisms in the rhizosphere oF clover ussad as a grean
manure compared with clean cultivation and sward. The
improvemant 1n microblological regime of scil has alao baan
noticed by Fisenko (1969) in clesan cultivation followed by
autumn sowing of pea=-barley mixtura with respesct to clesan
cultivation and parmanant grass. Stevenson and Chass(1957)
raported that populetion of bacteria, fungus and actinomycates
wvas not affected by mulch in peach orchard, Jesyant (1984)
reported that in plum orchard s2il actinomycetes population

increassed with intercropping and decreased with harhcida and

mulching plus harhicide,
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Sharma (1986) found that fungi stimulatad by atrazine
and suppressad by diuron and oxyfluorfen but remainad
unaffected by isoproturon. Actinomycetea reduced by high
dosaa of atrazine and oxyflurofan . Mashtakov et al.{(1962)
Nave observed in vitro and in vivo studiac that growth of
fungi,bacteria, sctinomycetes and nitrogen fixing fraee
living organiems was @nhanced with the application of
moderata dosas of 2,4~0, atrazine and simazina, Akopyan
and Kargpetyan (1979) and Emtsav et al.(1982) observed that
microflora activitlas in soil ware stimulated with tha
spplication of S-triazinas. Rac and Bhutani (1977) obsarved
an increasa in microbial population by the application
of simazina, atrazine, diuron, bromocil and terbacil at

nommal field rates., Bhutani and Bhatia (1984) reportad

stimulation in bacterial population due to applicetion of
8imazine and terbacil in plum orchard s0il, They further
observad that apslication of herblcldes caused inhibitory
effect on actinomycetes populstion, howaver, no affact

on fungal population was racourded,
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MATERIALS AND METHODS

The praesent investigations were conductsd at
gxperimantal orchard of the Dapartmant of Pomology and
Fruit Technalagy, Himachal Pradesh Krishi Vishva Vidyalaya,
Palampur during 1985 and 1986, The sxperimental archard
i3 situated gt 1250 m ahove mean ssa leval, The soll undar
the experimant had the following physicp-chemical
characteristic (Tabla 3,1},

Table 3.1: Physico~chamical analysis of saoll of tha
exparimental orchard

Particulars Deoth{cm)

0-15 15-30 30-60
Clay(%) 20.4 24.8 39.6
Silt (%) 52.8 50.6 39.6
Sand (%) 2145 24.3 20.2
Texture Logm Loam Clay loam
pH(122) 4,8 5.0 5.2
Organic carbon(%) 1.2 1.0 0.8
Available N(ppm) 70 60 40
Availsbla 2{(ppm) 6.5 6.0 5.0
Available K{ppm) 115 100 75

The observations presentad in Table 3.1 indigate
that the textura of tha soll uwas loam at surface and clay
logm st the sub=surfacae lavel, Ths auallabla K and organic

carbaon contants were medium,howsver, N and P ware low in
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ranga, The 80il was acidic in reaction.

Six-year=ald Shan-e-Punjab peach trees, raissed
on wild peach and spaced at S x 5 m ware selected for the
present study., The experiment was laid out in split plot
design during the first usek of February, 1985 with 3 levels

of N at 0,200 and 400 g trae-1(N0.N and NZ) and 8ix wead

1
managamant practices-.No ueoding(no). atrazinme at 4 iy ha‘-1
(H1), oxyfluorfen at 0.3 Kg ha-1(ﬂ2). diuron at 4 kg ha-1(N3).
10 cm thick grass mulch (Ha) and polythene mulch(ns).

The lavels of N comprised the main plot and the herbicids

management system as subplot treatments,

In all there wara aighteen single tras traatmants
raplicated quadrately. The N was applied in the form of
calcium ammonium nitrate in two split dosea, first half of

N alongwith basal dose of P and K,0(250 and 600 g tras ',

2%s
respectively) wera applisd in the secand wasek of Fabruary
and the second half of N was added in the sscond weak

of April.

The herbicides were applied annually as dirsct
spray in the basin of 1,5 m radius around the tres as pre-
amergence to weaeds in the second weak of April, Undsr grass
mulch 10 cm thick dry grass and black polythens of 14 mm
thickness wera spread uniformly in the basins immediatsly after
the application of first dose of fertilizer.Tha experimantal
trae wara given uniform cultural opsesrations such as

pruning, irrigation, spray of insecticides and fungicldas.
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The studiss conductad and procadures Pollowed ars detalled

baelow:

B a1 Studiea on waads

R [ Pre=dominsnt waed Fflnra

Pre=dominant flora in the experimental orchard uaas
identifisd and grouped into monocot snd dicot, prior to

herbicldal sprays.

3.1+2 Waad population

Bafore tha emeargance of weseds, a represantative area
of 1 x 1 m was marked at two lacationas randomly in the
tree basin, The data on wonocot and digco: weads usara
racorded 30,60,90and 120 days aftaer application af narbluldes
and the population was axpreasad per square matar(m*?). Tha

data wers analysed uaing / n+1 transformation.

3:.17.3 Dry weight of weads

AfPtar 120 days of herbicidal trsatment, weid samplss
wers collected randomly throwing a ons square meter frame
in the tres basin, wesds enclosed in the fFrame were uprootusd,
Washed and dried in oven at 609C ror a3 haurs, Tha data on
dry waight of waeds were computad as iﬂqﬁ'I'and analysad
using / n+ 1 transformatian.

3,2 Nutrient rumoval by weads

3.2.1 Collection of weed samplas

The weaed samples(uhola olant) collactad 120 gays
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after treatmant wara washad thoroughly with tap water to
remave any adhering soil particlaes and subsaquant cleaning,
drying, grinding and staring of samplas ware carriad out

according to thes method suggasiad by Chapman (1964).

1.2.2 Digestion of waed samplsas

Waell ground samplas of known waight wera digsated

for N estlimation using concentrata HQSUQ and digaation

catalyst as describad by Jackson(1967). Separate digsstion
of plant material for other nutrient ealemants was dona in

digcid mixture(A.R. gradas concentrate HNo, and HEla4 in tha

3
ratioc of 421) taking all relsvant precautions as suggestad

by Piper(1966).

3,2,3 Nutrient estimation

Total N was astimated on Technicon autoanalyzer
system I1, Totel P wes determinad by vanadomolybdo
phasphoric yallow colour method { Jackson,1967), whuraasa
total K,Ca,Mg ware estimated on Perkin Elmar atomic absorption

spectrophotometer modael 2380,

The nutrients ramoved by wesds ware computed on

dry walght basis and sxpressed as Kg ha-1.

3,3 Tres productivity

3,3.1 Trunk girth

The trunk glrth wes wmeasured 15 cm above the union

in the last weaak of November 1985 and 1988 and Exprassdd in cm,
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3.3.2 Annual shoot extenz=ion

Ten shoots per exparimental treas were selaectsd
all ovar the periphery of the trse before tha start of

growth and their extension growth was messursd in January

during both yaars.

3,3,3 Yiald

The crop losd reomoved fram the trae during

harvesting season of 1985 gnd 1986 ware recordad and ths

reaults ware axpressed ags yiald in kg tres |

3,4 Physico=chemical analyais aof Fruits

To determmina the effect of various trsatmants on
Fruit quality and minersl compasition, 2 k representative
samples werte collectad at harvast maturity and subjactsad

to the following physlco-chemical analysas.

3,.4.1 Fruit waight

The weight of twenty fruits was takan on 8lsctronic
top pan balance and the results were expresssd as usight

in g Frult-1.

3.4,2 Fruit size

Fruit size of ten Fruits were calculatad by
multiplying the avéerage fruit length and breadth and

expresssd as fruit slze in cm.
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3.4.3 Frult firmness

Thae firmness of five Frults was maasuted with the
help of EFffeqi FT 011 penetrometar (Plunger diametar 7 wmm),
on both the cheeks of indiuidugl fruits and the readings

recordad were averagad and expressed as I,

3.4,4 Jotgl soluble solids(T53)

The 755 were raecarded with Erma hand refractomatsr
o
(0-32"8rix) and calibrated at 20°C (A.0.A.C. 1975). Readings
recorcded for sach sample ware gveraged and expressad as

par cent of fraah weight of julca.

3.4.,5 Titratgble acidity

25 g of fruit pulp was thoroughly mixad with
distilled watar in a waring blender, the volume uas made
ta 250 ml. The solution was filtersd through Whatman No,1
filter paper. 25 ml of this solution was titratoed against
N/10 NaQOH using phsnclphthalein as indicator. The total
titratabla acidity was calculated in terms of malic acid
an the basis of 4 ml N/10 NalH squivslent to 0,0067 g
anhydrous malic acid, The results werse expressaed as par cent

titratable acid on pulp waight basis,

3.4,6 Total sugars

To the remaining filtared stock solutiaon{from 3.4,5)
10 ml of saturated lead acetate waes addad end voluma mads

ta 250 wl, then solution uwss filtersd into Fflask contalning
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potessium oxalate and the filtrate was agailn filtarad,

100 ml of this deleaded and clarified solution was hyorolysed
by adding 3 ml of concentratad HCl and leaving it ovarnight.
The axcess of HCl was nautralised by 10 psr cent NaOH
solution, The total sugars ware astimated by titrating the
boilling mixture containing 5§ ml sach of Fehling A and B
solution agalnst the hydrelysed aliquot(R.0.A.C.1975) and

réesults were expresased ga per cent on pulp welight basis,

3.4.7 Raducing sugars

Boiling mixture of 5 ml sach of Fahling A and B
solution were titrated againat the ramalning unhydrolysad,
Oeleaded and clarified pulp solution. The rasultis wers

Aaxpresssd g8 per cent on pulp weight basis,

3.5 Leaf analysis

Leaf samples werse collectsd from middls of the
terminal shoot on the periphery of the tress as racommanded
by Kenoworthy (1964) during the sscond wesk of July,1985 and
1986, Cleaning, drying , griding and storing af tha samplas
were carried out according to the procedura lsid down by

Chapman (1964).

3,5,1 Leaf nutrient sstimation

The procedure followsd Ffor digesticon of luaf samplaa
and aatimation of macronutrlants wars the sama a» dascribad

earlier for waed snalysis under 3,2.2 and 3.2.3. Total Fa,Mn, |
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Cusand Zn contents wara astimated on Perkin Elmer atomlc

absorption spectrophotomstaer modael, 2380,

3.6 Frult nutrients

Tha frulte were waghsed with distilled water and
cut into mpileces. S g Fruit pulp was taken for estimation of
nutrients., The procedurs followsd FPor olgsstion and

eatimstion of total N,P,K, Ca,Mg,Fe,Mn,Zn and Cu usre the

samg as discussed earliar Por wesd and leaf nuttiant analysia,

The results were expreasad as mg 100 9-1 on pulp weignt basis.

3,7 Soll analysls

3.7.1 Collection gnd preparation of sgil sgmples

Soll gamples rapresanting 0=-15,15=30 and 30=60 cm
depth wers collected from four sites of each axperimental
plat with the help of 1,5 cm screw augar during Ssptember
1985 and 1986. The samples ware dried in shada, graund,
passsd through 2 mm plastic sieve and stored in cloth bags,

The following detsrminations ware carried out.

3,7.2 Soil pH

The pH was determinad in 1:2 soil water suspension

using Eltop digital pH meter,

3,7.3 Electrical conductivity

The elactrical conductivity in the same 20il watar

suspension was measured by aystronics conductivity mstur and
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the results were axpressed in m mhos cm-1

3.7.4 Organic carbon

Organic carbon was detarmined by Walkley and Black
repld titration method as described by Piper(1966).

3.7.5 Available nitrogan

The availabla N was gstimated by slkaline potazaium

parmanganats method of Subhiah and Asija (1956).

3,7.6 Avallabla phaoaphorus

The aveilable P was extracted with 0,5 M NaHCu3
adjusted at 8,5 pH and estimated by the method of Olsen

gt 310(1954)1

3.,7.7 Exchangsable potsssium, calclum and magneaium

The sxchangsable K,Ca and Mg were extracted with
1 N ammonium scatats and then aestimated on Perkin Elwmer

atomic absorption spectrophotometesr model 2380,

3l?IE soll nitrification

§ g air dried soil was shaken with 50 m1 1 N 132504
containing45.0 mg m1™? phenylmercuric acetate(fMA) solutiaon
for 30 minutee and Filtersd through Whatman No.1. Tha
NH4'H and NQS-N at differant intervels were estimated as

par method of Arthur and Sunderman (1977),
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3.7.9 S50il microbial studies

3ix random saemples wera drawn from O=-15 cm dapth
from the drip area of aach tres at intervals of 1,30,60,
90 and 120 days of herbicide application during tha year
1985 and 1986, The samples uers pooled, mixed thoroughly
and sub sampled, The composites sanplee ware air drlad,
gcreanad (20 mash) and analysed Por microbial population,
Counts an bacteris, actinomycetes and fungi wars made by
dilution plate technique employing soll axtract syar
medium, kan knight agar medium and Martin's rose bengal agar

maedium, respectively, as suggestad by Rangaswamy(1966),

3,8 Statisticgl anglysis

The data gensratad from prasent investigations
ware subjacted to statlatical analysis 1n accordence with
the procedure outlined by Chandsl (1965). For statistical
anslysis split plot design was Followsd coneidaring N lavels
g8 maln traatmants and weed managemant practices as sub
t reatments, Levala of significance used for 'F' and 't°

wera compared at p = 0,05.

The method describad by Gouldan (1952) was usad
to calculats correlation coefficlent betwaan lsaf N v/s
grawth, fruit attributas and nutrient status of laaf. Thsa
aimilar procedurs was followsd for availabla N v/s growth,

yield, qua!/ity and nutriant regims of soil.
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EXPERIMENTAL RESULTS

The experimental rasults obtalned From the

present studies are presented gs follows:

4,1 LUWead studias

4.1.1 Survay of usad fln;g

A aurvey of wesaos in the experimental orchard

was carriaed out with a viau to ldantify tha prudominant

wasd flora growing in the orchard and have bean listasd

in Table 4,1

Table 4,1:Predominant weed spacies in peach oarchard

Entanﬁcal nams F%mily English é Common name
A. Manocot

Agropyron rapens Gramineas Quack grass A =

Cynodon dactylon Craminaae Burmudagrass, Deood
Cypesrus rotundus Gyperacea Nutgraas, Cila
Digitaria sanguinalls Graminsas Crab grass, Takril Ghas
Echinochloa spp. Gramineaa Barnyausd Junglu rice
Impergta cylindrica Graminaaa Thatgh -
Sachharum spontansum Graminsae Sachharum -

Suturia glauca Graminaaa Yellouw foxtail, Banara
Sorghum halapenss Gramineae Johnson grass,Baru

B.01lcot
Ageratum conyzoidas

Coronupus didymus
Chanopodium album
Conyolulus arvansis
Euphorbia hirta

Epilohium spp,
Ipomoga 8PP«

Compositege Billgoat wased, Mahakana
Cruciferase Gandwinl -
Chenopediaceas Douwlamb bat, Bathu
Convolvulaceas Fleld,bind wead,Hirankhuri
Euphorbiaceas Pod sprugé, Harlouhi ‘
Papllionaceas Fine weed, ~ -

Convolvulaceas Morning glory, Iuy laar
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1 2 3
Madicgggo app Papliliongcaas Alfalfa, Maina
Ranunculus muricatus Ranunculaceas - Jaldhar
Solanum nigrum Solanacesa Black night shads, Makah
Sonchus arvansis Composlteas Milk wead, Daudhl

The major wead population canaisted of Impsrata

cylindrics, Cynodon dactylon, Cyperus rotundus, Sachharum

spgntansum, Jorghum halepanse, Ageratum conzzaldaa,thenupodium

album, Euphorbis hirta and Solanum nlgrum mnd reprassentsd
-—

about 80 per cent of the wead flara.

4,1.2 Asad populatian

Obasrvations on numbar of weada{(n2) racorded 30,
60, 90 and 120 days of herbicidal treatments ara pressentaed
in Table 4.2 and 4,3,

4.1.2.1 FMonocot wusads

In gensral, all lavels of N increased manocot used
papulation irrespactive of weed managsment practices. In
1986 monocot wesed population waes not significantly influsnced
by N on first sampling date. Obsarvations recordaed 60
days sfter harbicidsl spplication raveaal that among various
N doses, a higher wesd count was racardad with 400 g N.
At 90 days of application 200 g N though at par with
400 g N exhibited significantly higher waed count than tha

:untrnl(ﬂu]- At 120 days of aoplication, ths diffsrences









Tebls 4,2 2 Effect of

nitgogen ant waed management practices on monocaot wesd population{m

-2)

T reatmant Days =fter application
1985 1986 _
30 60 El] 120 —30 60 g0 120
Nitrogen(g tres ')  (N,) 8.8 9,8 10,2 12.4 6.6 6.8 7.2 14.0
0 (6.0) (96.2) (103.2) (G34.8)  (44.8) (46.8) (s4.0) (201.6)
200 (ﬂ1] 9.8 10.0 10.6 12.6 % 7.4 7.9 14.6
(96.0) (10D0,0) (10B.8)(158.4) (s4.0) (s7.8) (62.0) (2z14.8)
400 (le 10,8 10.8 10.6 12.8 *2.8 .B 15.0
(102.4) (€110.4) (113.2)(167.6 (62.0) {52 8) (57 2) (zz0.0)
L50(0,08) NS 0.3 0.2 NS 0.5 D.2 0.4 0.4
Weed management practices
Unuseded control (nnj 11.4 11.8 12.2 14.6 1.2 10.8  12.D 16.8
(135.6) (143.2) (147.6) (213.2) (122.B) (116.8)(128.0) (281.2)
Atrazina (n1] 9.8 10.8 1.2 13.4 B.0 8.2 B.2 14.6
(102.8) (113.2) (122.8)(177.2) (62.0) (65.2) (64.0) (218.4)
Oxyfluorfan (m,) 9,2 9.8 9.8 12.2 6.8 7.0 7.6 13.8
(84.8) (B9.6) (90.8)(148.4) (43.2) {(46.8) (54.4) (188.8)
Diuron (m,) 9.0 4.4 9,6 12.0 5.6 5.8 5.8 13,8
(83.6) (89.2) (102.4)(146.4) (z8.8) (32.8) (31.2) (1BE. e)
Grass mulch (n4} 9.6 10.4 10.8  13.0 6.2 6.4 7.0 14.0
(92.8) (106.0) (112.0) (168.0) (32.8) (42.8) (4e6.4) (212.4)
Polythene mulch (n5] B.4 9.0 9.2 10.6 5.4 5.4 5.6 13.6
' (70.8) (77.8) (82.B) 112.8) (27.6) (28.8) {29.2) (1B6.0D)
.SC73.05) ‘""*“ETx 0.6 .S 0.5 U.&6 0.7 0.4 12

" e— e —

-——

Nete: Figures in parenihezes srs U;tginfi ve!
stﬂtleti:zl analysis

| —

uaﬁ,r—h—r transfo-mativey follousd for

9¢
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in monocot wveed population dus to N levals wers not
significant. 7The differancas in waed population due to
N lavals ware significant at sll the sampling dates 1o thu

year 1986, At 30 and 60 deys, 400 g N exnibited significantly

higher weed count than rast of the traatmenta., Howaver,
at 90 and 120 days, 200 g and 400 g N usrs at par but
resultad in significent higher wesd count. The minimum

populetion was recordad in plots whara no N uas aopliaed,

The waed manaqaement practicea, ragardless of N
levels, raduced waad population significantly comparad Lo
unweedad cantrol. The population was significantly higher
undar no weading than other management practlces., Hlack
polythana mulch asserted its superiority ovar other
managament practices 1in controlling monogot waads, Irrespactive
of N lavals, the monocot waad populetion under differant
management practices dacreased and the mansgament practices
followed the ordar of no weading, atrazine epplication,

grass mulehlng, oxyfluorfsn and diuron treatmant,

For both the yesars undar study tha interactions
batwegen N levels and waad managamant practices ware found

to be nun-'ignificant(Rppandiu-i).

4.1. 2. Z Dil::ﬂt waads

As with manocot, a direct relationship uwas observaed
betwssn N lavals and dicot weed population irrespactivs
of weed manasgamant practices (Tabla 4.3). A highar weud
count was alwsys recorded in ths plots rocalving 400 g

N pomnarsd to the plnots whara no N ues applicd. At ficst
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in monocot wead population due to N levels wers not
significant. The differences in weed population duse to

N levals were signiflcant at all tha asampling datas in the
year 1986. At 30 and 60 days, 400 g N exhibited significantly
higher wsed count than rest of ths treatments. Howavaer,

at S0 and 120 days, 200 g and 400 g N wara at par but
rasultad in significant higher weed count, Tha minimum

population was recorded in plots where no N was applied,

The weed management practices, regardlesa af N
levels, rsduced wasad population significantly compared to
unweadad control. The populatliaon was eignificantly hlgher
undar no weading than other management practicas, Black
polythene mulch asserted its superiority over other
managamant practices in centrolling monocot waaads, Irrespactivs
of N levels, ths maonocot waeed population undar ciffarsnt
managamant practices dacreased and tha managament practices
fellowed the ordar of no waeding, atrazina application,

grass mulching, oxyfluorfen and diuron treatment,

For both the ysara under study the intaeractions
batween N levels and wsad management practices were found

tc be non-significant {Appandix=2).

4,1.2.2 Dicot weacs

As with monocot, a dirsct relatlonship was obswrvad
betwean N lavels and dicot weed population irreaspactive
of wead management practices (Table 4.3). A highar weed
count was always recorded in the plats recelving 400 g

N comparad to thdg plots whers nNn N wgs appliad. At first
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and sacond sampling dates the weed population was
significantly affected by N levala, OData reveal that

among different levels of N higher waed population was
observed with 400 g N agnd all levelas of N differad
statistically with each other, howaver, during 1986 at 60
days, 200 and 400 g N did not aexhibit significant cifPerancs,
in respect aof dicot weed population, At S0 and 120 days

200 and 400 g N though at par with each other but wars

significant From plots where no N was applied.

R perusal of data ravaal that mulch materials
and herbicides reduced the dicot weed population as
comparad to unweaded control., Black polythsna mulch showed
its superlority over other management practices, Ths
diffarsnces In dicot wesd population dus to diuron ang
axyfluorfan was not significant with each other at many

sampling datas,

The interactions betwean N levels and managemant
practices at sll sampling dates waras recordad naon=-significant

during both the yaars of study (Appandix-3).

4,1.3 Dry waslght of wesds

Data partaining to dry usight of wsads and rumoval
of macranutrient by weads aftar 120 days of herbicidal

agplication are presanted in Table 4. 4.

In ganeral, N gpplication resultad incraase in
Ory waight of waads irrespsctive of wsad mansgement practicss,

although tha dif®arences between 200 and 400 g N ware
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Table 4,32 Effect of nitragen and wa2ed management practices on dicet uzad papulatica(e

Rreatmant Deys aftar meoslicastion
1685 1986
30 B0 o0 120 30 g0 =) 120
Nit rogen(g trae_1)
0 (Ny) 3.4 4.2 4.6  B,2 3.4 4.6 5.6 7.8
7.6 (15.2) (z0,0) (70.0) (10.8) (10.8) (34.4) (61.8)
200 (u1) 4,0 4,8 5.2 B.9 4.4 5.4 6.4 B.6
(13.68) (20.8) (25.8) (78.5) (20.0) (29.4) (43.2) (73.8)
400 (m2] 4.8 5.8 5.6 9.4 5.0 6.0 6.6 8.8
(20r,8% (29.68) (30.8) (92.8) (z4a.4) (34.8) (s4a.8) (78.0)
LSD(D0.05) 0.5 0.3 0,6 0.5 0.9 0.6 0,4 D.4
Yeed management practices
Unweaded cont rol (nu} 5.6 7.0 7.2 11.6 6.8 8.0 9.4 11.6
(29.6) (46.8) (52.0){137.6) (62.8) (B2.8) (86.8) (131.2)
Atrazine (m1] 4.4 5.4 5.6 9.6 5.8 7.0 8.8 9.2
(18.0) (25.6) (29.2) (98.8) (32.0) (48.4) (76.0) (B2.8)
Oxyfluorfen (m,) 4.0 4.4 4.6 8.0 3.6 4,0 4.6 7.6
2° (46.0) (16.8) (19.8) (63.2) (10.8) (14.8) (18.8) (58.4)
Diuron (m.) 3.8 4,2 4,4 7.8 3.6 4,72 44 7.4
3" (10.8) (14.4) (16.8) (52.4) (s.2) {13.6) (17.s8) (s0.0)
Grass mulch (m,) 3.4 4,2 5.0 B.2 3.4 4,8 5.8 B.4
. (9.0) f(16.0) (24.8) (71.2) (8.8) (22.8) (32.4) (68.8)
Polythene mulch (M) 3.0 3.8 4.2 6.6 2.6 3.6 a,2 6.2
vl R (9,0} (14,0) (43.6) (5.0) (9.6)__(15,8) jgg*%l
LsD(0,05) 0,3 0,1 0.6 10 il

statistical analyszis

0.5
Notez figures in parantheses are originel ualuas,;——————- t ransformation followad for

6%
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non=-signiflicant for both the yaars.

Tha wead managament practices significantly
raduced the dry weight of waeds in cowparison to unueadad
control during both the ysgrs of study, Compargu to
other management precticey, black polythens mulch proved
most aefficiant in curblng the dry weignt, whereas diuron,
grass mulch and oxyfluorfen thouyh at par with sach othar
raduced the dry weight of useds significantly comparzd to

unueadead caontrol.

Study of interactions batwsen N lavels and wead
managamant practices reveal that dry weight of weeds was
significantly influenced by diffarent treatment combinaticuas,

The minimum dry weight waa recordad in N Hs,but wera

0
stutisticslly at par with NEME'NGHB'NUNA'N1HE and N2M5
(Fig.1 and Appandix-4),

4.1.6 Mgcronutriant pemoyal by wsgds

A perusal of tha data (Table 4.4) reveal that tha
ramoval of macronutrient by weeds increased with ths incraaas
in N level, The diffarences in nutrient removal ware
significant dua to N lavals during both tha years. The
higheat removal aof all macronutrient was recordad with
400 g N, The waed managamant practices showsd variablae
removal of macronutrisnt by wasds, All managdament practices
axhibited significant influance on nutrisnt removal by
vaads comparsd to unueasded control during both the yaari.

Tha maximum removal rscorded in unwaadad control folloswzw
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by astrezine. Black polythena mulch provad suparior
in minimieing tha removal nf N,P,K,Ca snd Mg by wasds

in comparison to grass mulch and harbiecldal application,

The intaraction betwsen N x M shoued significant
differences for N,P,K,Ca and Mg removal by weads, Tha
comblnation ”z”n exhibitad highast and Huﬂs laast remavsal
of thase nutriants, Besides, the combination ND"2’~E”3'
Nuﬂd and "DMS ware also promising in showing leas uptaks
of N by weads( Fig. 2,3,4 and Appandix=4). The comblnations
ND”S'“H”S and N2H5 though racorded significant differances
amaong sach other ware also effactive in lesa ramoval of
P whareas M1M5 and N0H3 combinations ware mora affective
in less ramovel of K and N1H3 caoambinatian gave prominent

effact in checking Ca and Mg removal by waads.

4,2 Tree productivity

The affect of N and wsid managemant practices aon
trunk girth, shoot growth and yisld sre prasantsd in
Tabls 4.5.

4,2,1 Trunk girth

The N as wall as differant weed managsmant
practices influencad trunk girth markedly. The highast
increase was recordsd in trees receiving 407 g N, howavar,
no eignificant differsancas coulo be abserved betwsan

200 and 400 g N.



Tuble 4.4z Effect of nitrogen and weed management practices on dry weight of weeds{g m °) end

nutrient resmovsl by weeds{kg~1)

Nutrient removal Oy wesOs

Traatment
Dry wt of weeds N Ca Lul*]
1985 1986 1985 1986 1985 1986 198BS 1986 1985 1986 1985 1986
Nitrogenl(g trae_1)
1 (HD) 1%e t 10.5 1649 8.2 3.5 1.7 34.6 12.3 4,1 2.6 3.6 I
(143.3) (116.0)
200 () 13.4 12.1 33.8 23,9 4.9 3,4 45,8 21,9 6.8 5.0 5.1 4.1
(188.8) (162.3)
400 (n,) 13.7 12,3 36.6 25.6 5.9 4.3 52,6 26,7 10,5 8.5 7.2 6.2
(190.7) (157.1) _
LS0{0.05] 1.6 0.9 2.2 1.4 0.6 0,8 2.5 1.5 10,5 0,6 0,9 0,3
Weed wanagement practices
Unwuseded contral (M) 19,8 18.3 47.3 38.3 8.5 5.3 76.7 SB8.1 13.1 10.4 10.1 B.2
(400.2) (350.2)
Atrazine (M,) 14,6 1.8 43,9 37.4 6.3 4,1 51.3 18.6 8.0 6.2 6.2 4.9
(215.8) (141.6)
Oxyfluorfaen (Hzl 1.2 10.5 26.3 14.1 4.5 2.B 44,9 12.1 5.5 4.1 4.7 3.9
(129.1) (111.8)
Diuron (m,) 11.0 9.8 18.8 10.2 3.1 2.0 27.0 10,7 4,3 2.9 3,3 3.2
(120,4) ( 95.8)
Grass mulch (HA) 1.1 10.59 24.6 14.6 4.0 3,5 34,5 16.3 B.4 6.B 5.4 4.3
(122.7) (121.2)
Polythene mulch (msl 9.9 B.5 13.9 8.0 2.1 1.2 21.6 6.0 3.3 1.6 2.0 2.2
' { 97.7) (72.5)
LS0(0.0%) 1.2 Ted Te? Tad Da? ) 3.2z 1.9 1.1 0.6 0,2 C.3
Note = fIEE?ﬁE in nsrsnthas?a sre original wvalues, VS transformation followec for statisticel

anelyeie



FIG. 1- EFFECT OF INTERACTION BETWEEN N AND
WEED MANAGEMENT PthACTICES ON DRY
WEIGHT OF WEEDS(gmi )
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FIG.2 -EFFECT OF INTERACTION BE'll'wF_EN N AND WEED MANAGEMENT PRACTICES ON N AND P
REMOVAL BY WEEDS (kg ha)
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Regardlass of N treatments, the varlous soll
managament practices did not influence the trunk girth of trass
during the both yesars of study. The interactions butwaan
N lavels and wead mariagamant practices on trunk girth wers
also obsarved to be non-aignificant. Howevar, the maximum
girth (54.3 and 55.0 cm in 1985 and 1986, respectively)

wge obsesrved undar grass mulching with 400 g N (Appendix=5).

4.2.2 Extansion growth

Regardlass of soil management practices, a linaar
relationship was o2bserved to exist bestuean N and Bxtasion
growth for both yeara. 7The shoot grouth of trees receiving
highest dose of N was 15.7 and 21.0 cm in 1985 ana 1986,
ragpectively which diffared significantly with rest of tna

N levala.,

The managament practices had a differantial iumpact
on extansion growth. The extesslon growth was significantly
higher under diuron treatment as comparad to other
managemant practices during both the years of study. The
differences among other managament practices warsa aobsarvad
to be non=algnificant in the year 1985, In 1986, all the
three herbicidal treatments induced significantly higher
extansion growth as compared to unwasdad control, In
both the years, lowest extension grouth was observed undsr

no waeding.

The interactiona betwusan N x M on extansion growth

ware non-gignificant (Appendix=5). However, the highsst
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axtanainn growth (18.2 and 24.8 cm) was racordad in treass

racalving highest dose of N coupled with diuron (Nzn Y.

4,.2.3 Pruning waight

As with othar growth paramstérs, pruning weight wase
also influenced markedly by differant lesvels of N, No
statistical differancees were obssrved betwsen 200 and
400 g N, Among the management practlices, grass mulch and
diuron applicatlion though at par with sach othsr produced
significantly highar pruning comparad toc other managemsit

practicesa,

The intaractions betwsan lavals of N and managemant
practices wares not significant (Appendix-5), Howavar,
maximum pruning welght was recorded with H2H3 treatmant
during both the years of study.

4.2.4 Yield

The application of N, regardlesa of managemant
practices, increased the yield significantly, The highsst
yleld was obsaryved in tress raceiving highuest lauel of
N for both years., Howsver, the differences in yisld
betwesan 200 and 400 g N wera obaserved to be non-significant
in 1986, The managemant practices influenced the yiselg
significantly. The highsest yield(39,9 i) during 1985,
wags Tecorded in diuron traasted plot which was statistically
at par with grass mulching. Similarly during 1586,
diuron application registerad higheat yield but the

influence of diuron and oxyfluorfan was of aslmilar may wcutd.
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The diffareancas ip frult yield betuween black palythana

mulch and unweaded control were not significant for both

the years,

The interactions betwsan N levels and manggemant
practices on yleld were not eignificant. Howavaer, tnhs
higheat yiald was obtained rrom N2H3 plot during both

tha yeara of atudy,

4,3 Fruit sttributas

The data on fruit weight, size,firmness, 785,

acidity, total mugars, reducing sugars ars glven in

TablB 4.6 al’ld a--?l

4,3.1 Frult weight

Different doses of N significantly influsnced fruit
weight during both the years, 400 g N produced heavy fruits
than the plots where no nitrogen was applied, The differvncas

between 200 and 400 g N wera observed to be non-significant,

Irrespectiva of N, management practices significantly
increassd the fruit weight during 1985, howaver, the sffects
wera not significant during 1986. Polythene mulch provad
significently mora affective in increasing fruit weight
during 1985 than othar managsment practices. The differsncas
emong oxyfluyorfan, diuron and grass wulching were cbsarved

to ba non-aignificant,

The interactions between lavels of N and managemunt

practices in raspect of fruit weight wera significant



Table 4,52 Effect of nitrogen and wesd managament practices on trunk girth, axtension grauwth,
pruning,weight and ylsld of peach trees

Yreatment Trunk girth Shoot growth Pruning Wt Yisld
(cm) (em) !?i - (k)
198% 1986 1985 1986 1 7986 19685 1986

Nitrogen(g trsa'1]

0 (ND) 39.6 40,9 9.9 11.5 142 2.6 2749 26.8

700 (u1) 45,7 48,7 14,4 19,3 2.0 2.8 38.5 31.8

400 (N2) 49,7 57.8 15.7 21.0 2.2 3.0 40.5 33.0
LSD (0.05) 5.1 5.2 0.8 ) 0.3 0.3 1.8 247
Weed managament practices
Unweecded control (HD) 44,0 45,3 12.6 15.4 a3 2:3 31.9 27.4
Atrazine (n1} 44,2 45.8 153 17.3 1.5 2.4 36.0 29.6
Oxyfluorfen (HZ) 43,2 45,8 13.3 17.9 1.9 2.8 35.8 34.9
Diuron {n3) 45,1 46.5 15.2 20.1 2.2 3.1 39.8 35.1
Grass mulch (”4) 48,2- 50.4 13.1 16,0 2:3 3.2 38.3 30.3
Polythens mulch (M) 46.0. 47.0 13.0 16.9 1.6 2.8 32.0 29.9

Lsb(0.05) NS NS 0.9 1.5 0.2 D.2 2.6 2.8

9v
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(Fig.5 and Appendix=6), During 1985 the treatmant NyMe
showad asuperiority in increasing frult welght over all
pthar tregtmanta axcept NT”S' In the following year,

tha the traatment combinations NGFI,I,NOM4 and Hunﬁ thouagh
at par with sach other rasulted in significant incraase

iﬂ f]‘.‘uit wB-‘Lght.

4,3.2 Frult sizae

A parusal of the data raveal that tha frult sizse
was not influsnced by different lewvels of N during 1985,
but in second ysar increase in fruit sizs was recorded
with increaye in levals of N, The differances in fruit sizw

dua to 0 and 200,200 and 4000 g N ware not oiscarnibla.

As with N, the sffect of management nractices
on Fruit elze wa2 significant anly in the secund ysar of
study, Tha highest fruit size{(25.7 cm) was recorded under
grass mulching, Howaver, no significant differences could
be recordesd among grass mulch, polythana mulch, atrazine
and unweedad control, The harbicidas oxyfluorfan anc
diuron resulted in decrease in frulit slze comparsed to

unwaaedad control.

The intsractions due to N lavsls and managemant
practicas in respsct of fruit size ware abservad to bs

non=significant (Appandix-6).
b+3.3 Firmnass

Data presented in Table 4.7 revseal thst in 1985,

it decraagsed significantly uith increase in N lavels.
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Table 4,62 Effect of nitrogen and weed management practices on weight and
size of fruit

Treatmant Fruit weight Fruit sizs
(g) {cm)
1985 1986 1985 1586
Nitrogen ( g traa_1}
0 (ND) 57.7 51.6 29 .2 22.3
200 (~1) 62.6 55,0 2241 23.5
400 {Nz) 64.9 56.3 22,5 24,7
Lsb(a,0s) 2.7 3.2 NS 1.6

Weed management practices

Unweeded contral (nu} 57.8 42,2 21.4 24,7
At razine (n1) 58,8 45,4 22.3 23,3
Oxyfluorfen (n2) 60.6 46.5 22.0 21.5
Diuron (”3) 61.5 46.9 20.9 21.2
Grass mulch (H4) 60.7 49,1 22.6 25.7
Polythens mulch (nﬁ} 70.8 47.7 22,7 24.8

LS {0.05) To2 NS NS 1.4




FRUIT WEIGHT

FIG.-5 EFFECT OF INTERACTION BETWEEN N AND WEED MANAGEMENT PRACTICES ON
FRUIT WEIGHT(Q) AND TSS (%)



49

The different levels of N failed to show significant

influence on fruit firmnes=s in 1986,

As with N, the managamant practices influancad
the fruit firmness only during 1985. The grass mulching
and unweaded control though produced frult of same firmnass

yet racorded maximum firmness and were at par with othar

management practices excupt polythune muleh,

The intersctions batwaen N levels and managemant
practices in respact of frult firmness were abssrveo to

be non-significant during both the years of study(Appandix-7).

4,3,4 Total soluble solids{TS5)

Data given in Table 4.7 revesl that during hoth
the years N dosas exarcisad nan-significant influanca on
T35 of fruits, Howsver, the TS5 decrsasso with increaas

in N lavals.

Tha affect of management practices on fruit T35
was aobserved to be significant only in 1985. Thes highest TS5
(12, 4% ) uwge racorded in unwesded control due to grass muleh
0iuraon end atrazina uera not significant. The polythsne mulch
though at par wlth atrszine rasulted in decragase in TS5 cantunt

significantly compared to othsr managamant practices,

In 1985, the interactions bestwsen N layels and
managemant practices wara significant{ Fig.5 and Agpuncix-7).
The treatment N, producad g significant incraass fa TSS

campared to rest of the tresatment combinationa, No



s0

significant differsnces among H1H1.N2ﬂ and N_M_ traatwment

1 2 2
combinationa ware obasrved, The minimum 7535(12.2 %) was

racordad in ND”1 treatment,
4.3.5 Acidity

In 1985, significant increase in par cant acidity
was obssrved with increasa in N levels upto 200 g,
whareas 400 g N apolication resulted in a significant
decraase compered to other levels aof N, In 1986, thu
differences ous to differant levels ware obsarved to e
non-slgnificant. All the managemant practices sxcapt
grass mulching increagsed the acidity af fruit signiflcantly
compared to unwesdad control in 1985, In the subssequent
year, the differant management practices failso to shouw
any significant influance on the acidity of fruit. The
interactions batwaen N levsls and managsment practices ware

observad to be non-significant during both the yaars.

4,3,6 Total sugaras

The total sugars were not affectad dua to N levels
for both tha yeara, The management practices had a
dif ferentigl impact on per cant total sugars. The unweadad
control produced Frults with highest tatal sugars which
did not differ statistically from oxyfluorfen treat=d
plots, The treatwants oxyfluorfan, diuran ,grass and

palythana mulch ware observad to ba atatistically ut par.
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Tha intaractions betwswn N lavels and managewmant
practices were aignificant during both the ysara(Fig.6

and Appandix~=7)., In 1985, the treatmsnt N,My imp roveo

sugar contante asignificantly compared to rest of the

t reatmant combinatlons. The treatmant N1H# though at

par with N HS yst significantly

DHQ,N1N¢.N2N3 and NZ

decreased the total sugars. In the second yasar, traatmaent
Nﬂmﬁ significantly improved the total sugar contents
{10.5%) than all other treatmeants but was obsarved at

2 2

4,3.7 Reduclng sugars

fFor both the years in general, a decrease in
tha reducing sugars was observed with the increass in thoe
level of N, Trees rsceiving 200 gnd 400 g N ware at

par in affecting the raducing sugar contants.

The reduclng sugars aof Frult were not affectesd
significantly by differant managament practicas in 1985,
Howawer, during the ywar 1986, polythene mulching and
oxyfluorfean though at par with sach other exhibited the
minimum (5.8 %) reducing sugars. Tha results of atrazine
and grass mulch were at par with the unweedad contral,
The interactions bstwsan N levels and wvead managemant

practicas wersa nan=siqnificant for both the years.



Table 4.72 Effect of nitrogen end wesad manzgement practices on physicol-chemical
characteristics of fruit

Treatment Firmness Acidity Total Reducing
sugsrs sugars
(%) - 1 (%) g%} (%E
198 i 158
Nitrogen( g tree” ')
0 (W) 4.5 4.1 12.2 11.5 0.65 0.63 8.3 9,4 4.6 5.7
200 {N1) 4,4 4,0 12:0 T1.4 0,67 0.64 B,3 9.2 4.5 5.5
400 (Nz) 4,2 4,0 11.5 11.3 0.62 0,61 61.5 9.4 4,4 5.4
150(0.05) 0.9 NS NS NS 0.03 NS N: NS 0.7 8.2
Weed management practices
Unwesaded control (HU) 4,5 4.5 12.4 %1,5 0.59 0,62 8.9 9.5 4.2 5.3
Oxyfluorfen (F2) 4.3 3.9 120 11:5 D.65 0,64 B.6 9.8 4.7 5.8
Diuron (m,) 4.4 3.9 1147 ad 0.64 0,62 B.2 9.7 4.4 5.4
Grsss mulch {”4) 4.5 4.0 116 113 0.62 0.67 B.2 B.9 4.5 5.6
Polythene mulch (HS) 4.2 3.B 11.4 11.3 0.63 0.60 8.2 9.0 4,4 5.8B

(A
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FIG. 6-EFFECT OF INTERACTION BETWEEN N AND
WEED MANAGEMENT PRACTICES ON TOTAL
SUGAR CONTENT OF FRUIT(Z)
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4,4 Laaf nutrlant atatus

The data ragarding leaf nutrient atatus as
influanced by N and management practices curing 1985 and

1986 ara presentsed in Tuble 4.9,

4.4.1 Ecrnnut rient

4,4.1.,1 Nitrogan

Nit rogen application, irrespsctiva of management
practices imoroved leaf N content signiPicantly guring
both the years, With incremsnt in the N dosss, lsaf N
contant improved proportionataly in 1985, Howavar, no

signi ficent diffarences were obsarvad batwsan 200 and 400 g
N during 1986,

The aeffect of managemant practices was significant
only in the yaar 1986. Tha grass mulching produced
significantly hijher lesaf N content than othar managamant
practices. All the harbicides tresatments and palythasna
mulch producad significantly higher leaf N content than

onuesded control, although the differtencas with sach othars

ware not significant.,

The intesractions betwsen N and waed managamant
practices revsalad that grass mulching with 400 g N

resultad in the highest laaf N contant(Fig,7 snd Appenoix=8),

4,4,1.2 Phosphorus
Tha wffact of N layals on laaf P content waws

not significant during both the years of study. In ths ysur
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1985, tha magnagament practices had a significant influancs
on tha lealf P concantration., Thae highest P content was
recorded in atrezine treated plats but the differances
among atrazine, grass and polythana mulch ware not
significant. Unweeded control resilted in lowar laaf P
contant than othar managasmant praectices. Tha interactions
due to N and wead management practicss on laafP P wers

non-significant{Appendix-8),

4,4.1,3 Potgassium

Graded lavel of N resulted in uecreased laasf K
content although tha diffarencesbatwaan 200 and 400 g N
wara not sign ificant during both the years of study. But
in the ysar 1986, the diffarence batween 0 ano 200 g N

Wwas also not significant.

It is avidaent From the data that grass mulehing
and diuron treatment resultad in significantly highar laaf
K contant than othar management practices, Tha diffarancs
batwaaen polythena mulch and unweadad control was not

significant for both the ysars.

The interactions betwsen N and managament practicas
uéra significant in raspect of laaF K gontant(Fig.7 and
Appendix-B). The maximum foliar K content was recordsd undsr
grass mulch when no nitrogen was applied. In ganaral,
differant managament pructices undar differant luvals of

N resulted in higher K cantant,
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4.4,1.4 CEICiUm

The application of N resulted in significant
dacrease in follar Ca contant during both the yesars af
study., Tha diffsrences among three lavels of N were

observed to be significant.

ODuring both the yeara of study, all the waed
managemant practices except polythens mulching improved
the leaf Ca content significantly than unwasded control,
Gress mulching rasulted in significantly higher lsaf Ca,
followad by diuron, oxyfluorfan, strazine, unwsadeo control

end polythena mulching.

The intaractions batwsen N leavals and managemaent
practices in respect of lsaf Ca content wera obsarvad to be
significant during both the years(fig.8 and Appendix-8),

The treatmant NgM, and le"l‘s resulted in significantly highsr

leaf Ca than rast of the treatmant combinations,

4,4,1.5 Magnesium

The diffsrent levels of N decreased the leaf Mg
slgnificantly in 1985, But in the following ysar, 200 g
N ralsed the leaf Mg contant significantly. Thersuiter,

a dacreass in leaf Mg was noticsd,

The wead management practices improv=d tha leaf
Mg contant significantly. Graas mulching resultac in
slgnificantly higher leaf Mg contsnt curing both ths
years of study, although tha difference bstwsen grass

mulching and diuron was not significant. Leaf Mg contsnt



Table 4.B2 Effact of nitrogen and weed managemant practices on macranutrient status of
leaf (¥ dry ueight)

Trestmant N P K Ca Mg
4985 1986 1865 1%de6 1685 1986 1685 1286 185 1986

Nitrogen (g traa'1)

0 (uu) 2.28 2,25 0.19 0.2D 1.58 1.57 2.12 2.16 0.65 0.63
20D (H1) 301 3.14 0D.18 0.20 1.50 1.54 2.01 2.08 G.62 0,65
40D {NZ) 3.16 3.18 0.17 0.19 1.47 1.50 1.91 1.2 92.59 D.61
LsD (0.05) 0,06 0,05 NS NS 0.07 0.06 0,07 0.02 0,02 0.0

Weed management practices
Unueedad cantrol(nnj 2.67 2.B61 0.16 0.18 1.44 1.45 1,81 1.81 0.56 D0.53

Atrazine (m,) 2.80 2.79 0.20 0.21 1.5 1.57 1.85 2,01 0,62 0,64
Oxyfluorfen (n,} 2.88 2.75  0.17 D.20 1.48 1.52 2.12  2.21 0.5% 0.6
Diuron (m,) 2.97 2.96 0.17 D.20  1.66 1.61 2.18  2.25 0.65 0.67
Grass mulch (m,) 3.13 3.20 ©0.19 0.20 1.66 1.64 2.46  2.49 0.66 0.70

Polythene mulch (ns) 2.79 2.79 0.19 D.20 1.45 1,45 1.65 1.71 0.59 0.61

Lsp(c.0s) NS 0.055 ©B.02 NS 6.08 0.01 0,08 p.0B 0,02 D0.03

9s
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FIG-7- EFFECT OF INTERACTION BETWEEN N AND WEED MANAGEMENT PRACTICES ON
LEAF N ANC K{Zdry weight)
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was slgnificantly lower under unwaeded cantral as

comparsd to other managsmant practices.

The interactions bstween N and managemant
practices in respasct of leaf Mg content (Fig.B and
Apoandix-B) ware obsarved to ba significant. The treatment
combination ”1”4 followed by N1 2“4’“0
gbsarved to improva leaf Mg during 1985, whersas during

N3,N Hjand Nu”& wara

the subsequent ysar the same combination exhibited hijhest

foliar Mg arnd waas stgtistically at par with Nuﬂd,N M .N1H3.

01
N1H5 and Nzﬂd. The minimum foliar content was recorded in

szﬂ treaatment during both the years of study.

4,4,2 Micronutriant

4.4.2.1 Iron

Data presented in Table 4.9 raveal that graded
levels of N significantly increased the lsaf Fa, Howavar,

no statistical difference could be cbsesrvaed batweaan 200

gnd 400 g N. Regardless of N,atrazine application increassad

the leaf Fa, significantly comparad to all other manag=uwant
practices, Howaver, a dacreasa in laaf Fe content undar
black polythana mulching was noticed for both the yesars.
The interaction sffects due to N and management practicaes

observed to bs non-aignificant( nppandi:-g).

4,4.2,2 Manganesa

In general, N apalication rssultad an incrsaga in

lagf Mn upto 200 g N in the year 1985. In the subsequent

= Tl L e
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yesr all levels of N rasulted an increasa in Mn, but

the diffarances between 200 and 400 g N wara obeerued

at par. The highast leaf Mnl(67.2 ppm) was racardad in
plants raceiving 200 g N during 1985, while in subseguant

yaar it was racorded in tress raceiving 400 g N.

The gpplication of diuron and grass mulch increassd
leafl Mn while other managemant practices decrassed it.,
The grass mulch proved suprior in improwing tha lesaf Mn,
The Intaractlions due to N and management practices
(Appendix=9) raveal that during 1985, grass mulch with
200 g N and in the subsequent yaar with 400 g N, ressultad

in tha highaest laaf Mn,
4.4.2.3 Iinc

A parual of data raveals that gradac level of N
eanhanced leaf In. Howsver, the differences bstwaan 200
and 400 g N was non-significant, Maximum leaf ZIn was recordsd

in trees raceiving 400 g N,

The apilication of oxyfluorfen provaed ineffactive
in improving leaf Zn, Tha differencas betusen polythsns
mulqh and unweedad control wers observed at par during
both the ysara, In 1986, all ths weed managament practices
except oxyfluorfen anc polythens mulch enhancad the lueaf

IZn content significantly.

The interactions due to N and managemant practices

with respect to leaf ZIn were obsarved to be naon-asignificant
(Aopendix=9).
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Table 4.9: Effact of nitrogen apd wesd management practices an micronutrisnt status of

1saf (pom dry weight)

Treatmsnt Fa Mn In Cu
985 1998 7935 1988 985 7986 7935 1996

Nitrogsn ( g trea=1)

0 (Hu) 170.6 167.0 49.6 51.5 11.5 8.4 5.0 4.5

200 (V) 186.6  191.1 67.2 65.5 13.2 14.6 5.3 4.8

400 (u2) 189,9 193.6 67.0 67.8 14.7 15.9 4.9 a,4
Ls0(p.05) 6.9 7.3 3.9 2.9 1.6 1.5 4.2 D
\daed management practices
Unuesded cont rol (nD) 180,0 182.0 60,2 61.2 12.5 13.2 5.2 4.5
Atrazins (H1) 195,5 196.8 57.8 56.9 13.6 15.3 5.3 4.6
Oxyfluorfan (HE) 178.0 189.6 43,3 50,5 12.5 13.6 4.3 3.8
Diuron (HS] 184.0 185.5 63.2 66,0 13.1 14.8 5.0 4.5
Grass mulch “"4) 184, 4 185.9 B3.6 75.0 14.8 15.8 6.1 5.6
Polythene mulch (I"I'S) 172.5 173.6 53.5 60.1 12:3 133 4,5 4.0
LsD(0.05) 7.5 8,5 3.6 3.6 T 1.5 0,3 0.3

S



MANGANESE

FIG:- S-EFFECT OF INTERACTION BETWEEN N AND WEED MANAGEMENT PRACTICES ON
LEAF Mm AND Cu(pPbm dry weight)
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4.4.2.4. Copper

Among grsdad levala of N,only 200 g N increasad
the leaf Cu significantly. A furthar incraasa in N ratus
rasultad in an decrease lsaf Cu. The minlimum lesaf Cu was

racordad in trees raceiving tha highest rata of N,

Irrespactive of N, thda highast laaf Cu was
racarded with grass mulech and tha lowast in oxyfluorfan
treated plots, Application of oxyfluorfan and polythans
mulching dacraasad leaf Cu cantent comparsd to unuwaaned

cantrol, whila other manajemant practices improvad lsaf Cu,

Tha interactions bstwasn N and managsment practices
in respesct of l=af Cu were obsarved to bs significant only
during 1985(Fig.9 and Appandix=9), Tho traatmant cumbination
"1”a proved supasrier in increasing the leaf Cu. Tha louwast

Cu was recordad in NQHQ.

4.5. Mineral composition of Fruit

The data regarding the nutriant status of fruit
as influenced by differant levels of N and wsad management

practices are presentad in Table 4.10 and 4.11.

4,5.1. Macronutriant

4,5.1.1. Nitrogan

The applicetion of N improvad tha N cantant of

fruits, howasver, no significant diffarance was obsarved
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betwean 0 and 200 g N during both tha yaara of study,

In general, all menagemant practices except
polythana mulch lncreasad ths N contant of fruit
compaerad to unueadad control during both the years,
Palythene mulching hed a depressing affect on fruit N
contant than unueadad control in 1985, howasyer, the
gifferancas in the following ysar wary obsarved to be
non=-significant. The differeances among three herbicidal
treaatments ware alsoc observed at par with mach othar,
Tha fruits undar grass mulching had highast N contant.

Thne interactions betwaen N x M were significant(Appandix-10).
4.5,1.2 Phosphorus

A perusal of the cdata reveals that neithsr
tha N levals nor the wesd managemaent practices influenced
Fruilt Pcontent significantly during both the yaars.
The intersctiona bestwean N x M wars also obsarvad tao ba

significant (Appendix-10).

4.5.,1.3 Potassium

Greded leywls of N rasJlted in decraasad fruit
K, but thae differences wara found significant anly in
1956. Significant diffarances in fruit £ due to ..
and 200 g N were racordad, hawsver, ths diffarancas
betwaan 200 and 400 g N ware found ta be stetisticaliy
at par, The highest fruit K was obsarvad whaere no N

was applisd.
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There was a significant increase in fruit K
contant under grasa mulching during both the years as
compared to othar managemant practices, The data also
reveal thet other management practices except oxyfluorfan
improved frult K significantly comparsed to unwusedsd control,
The interactions {(Apnendix=-10) batwsen N lsyvels and uead
managament practices wars found non-significant during the

couras of study.

4,5.,1.4 Calcium

The Ca content in frult decreasad with enhanced
N rates although the difference betwsen 200 and 400 g N
wps not significant in the ysar 1985, Foar both the years

the lowast frult Ce was racorded with 400 g N.

Except black polythana mulch,all managamant
practices rasulted in increase in frult Ca contant, The
fruit Ca concentration was higher under grass mulching but
it did not differ algnificently with etrazine in 1985,

But in the following year no significant differances could
be recordad among diuron, polythane mulch and unwasedsd

cantrol,

Thae intersctions batwsan N lesvels and wesed
managamant practices wers obsarved significant only in 1986,
Statisticaslly maximum fruit Ca content (72.2 mg 100 g-q] was

recorded with NyM, closely Follouwed by N, M, and N Ths

1 s T
traatmant H2M5 rescltad in significantly lowsr Ca content

(45,7 mg 100 g"} ccmpared to rest of the treatmant
combinations (Appand1§w1nl.



Tgble 4.10: Effect of nitrogen and weed managemant practices on macronutrient status of
fruit (mg 100 g=1 fresh waight)

Treastment N P Ca Mg
1985 1986 1985 1986 1985 1986 1985 1 9985 1986

Nitrogen (g tree ')

D {HD] 146,8 149,8 22.5 26.0 11B.6 113.9 66.0 62.2 25.7 26.3

200 {u,l) 185.7 153.5 22,8 26.4 115.1 106.2 62.5 S7.B 26.6 3D.2

400 (u2 ) 161.2 163.8 22.6 25.4 113.6 102.5 60.2 G54.4 27.3 3D.7
L50(0.05) 11.6 5.6 NS NS NS 5.1 5.5 2.8 NS 1.3
Wesd management practices
Unweeded control (Mu] 13,3 154.6 22.5 25.7 96.,1 90.3 S54.3 52.8 26.0 28.5
Atrazine (m1) 154,0 153.1 22.9 25.% 127.8 110.% 65.5 60.8 23.4 2B.1
Oxy,fluprfen (nz} 156.0 153.6 22.5 26.0 98,2 94.6 65.1 b5B.0 25,5 2B.6
Diuron (na'j 159,0 19,0 22.8 26,3 113.1 99.0 60.5 50,9 28,0 28.7
Graass mulch (n;y 64,9 166.7 23.0 26,3 136.6 154.3 73.8 68.0 32.3 32.7
Polythens mulch (ns) 140.2 147.3 22.0 22.5 122.5 117.2 S4.2 52.4 24.1 26.6
TS0(0.05) 11.9 5.0 NS NS B8  Ba-7 1.7 2.5 NS5 2.4
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4,5,1.5 Magnesaium

Effect of N lavel en fruit Mg centant was
aslgnificant enly in 1586, The Mg centent in Fruit increased
uith incregsed N dese, though the difference betwsan 200
and 400 g N was sbserved te bae non-significant. The
highast fruit Mg centent (30.7 mg 100 9-1) was absarysd

with 400 g N,

As with N, the management practices alse
shawuad significant effact in respect aof Ffruit Mg centent wenly
in 1986, Grass mulching resulted in significantly higher
frulit Mg content comparad to sther managamant practices.
Palythene mulching though at par with unweedsd centrol

exnibited the lowast Mg cantent.

The interactisans dua to N levals and managemant
on Mg cantant af fruit ware found te be nan-significant

{(Rpnendix-~10).

4,5,2 Micranutriants

4.5,2.1 Iron

Supplamental N resulted in increased frult Fe
cantent although the diffarence batwsan 200 and 400 g N was

net significant during both the years,

All the weed managament practices except polythana
mulch impreved tha fe centant in bath the years of study.
Grass mulching, thaugh at par with diuron, was obsarvad

suparier to sther management practices. The differance
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betwean exyfluerfen and diuron was found non-significant
during beoth the years, The interactiens batwaan N lsvels aad
mgnagamant practices were obsarved to be non=-significant

(Appendlx=11).
4,5,2.2 Manganesa

Graded lesvals of N ceuld naot bring asny significant
changes in the fruit Mn content during both tha yaarsa of

study,

The weed managament practlices did not Influance the

Mn contant of frults in 1985, In the subssguant yasar, grass
mulching had a markaed influanca on fruit Mn contant as
camperad to other managemant practlces. Oxyfluorcfan

resulted in dacreased Mn content. Ne signiflecant diffurencea
ware recarded among atrazine, diuraon and unweedsed control
treatments. The intsractions betwssen N lavels and managamant

practices wers feund to ba non-significant(Appandix-=11).

4.5.,2.3 Zinc

The fruit Zn contant incressad significantly upta
200 g N, further increase in N reduced it. During 15485, all
lau;la of N differed significantly wnereas during 1936,
the diffarance bstwuesen 200 gnd 400 g was found te be

etatistically at par. Lowest Zn contant was recardsed in

plet where na N was applied.

Grass mulch reaulted in significantly higher

fruit 2Zn compared to other managemant practicas. Polytnhane

-—



Teble 4.11z Effect of nitrogan ano weed management practices on micronutrient status
of fruit ( mg 100 g~1 frash weight)

Treatmant Fe Mn In Cu
1985 1986 1985 1986 1985 1986 19B5% 1886

Nitrogen ( g trae_1)

0 {ND) 0.8?7 0.83 0.12 0.%1 1.38 1.04 0,18 0,15

200 (N,) 0,52 0.89 0.14 0.11 2.14 1.17 0,19 0.14

400 (Mz) 0.54 0.%2 0.15 ©.12 1,63 1.10 0,18 D.14
Isn(n.ns) 0.05 0.04 NS NS 0,14 0,10 NS NS
Weed managemant practices
Unueecad cont rol (Hnl 0D.84 D.B83 D0.13 0.1 1.81 1.17 0,19 0,15
Atrazins (n1) 0.91 D.86 D0.13 0.1t 1.6% 1,05 0,18 0.14
Oxyfluorfen {nz) D.94 D.B9 D,74 0,09 1.69 1.08 0.18 0.14
Ciuron (m.) 0.95 ©0.92 ©0.14 0.10 1.72 1.12  0.18  0.13
Grasa mulch (m,) 0.9 ©0.94 0.15 D0.14 1.95 1.22 0.7 0.18
Palythene mulch (mS) 0.85 D0.83 D.13 0.1 1.52 0,98 D0.16 D.12

Lsp(o.ns) 0.10 D.04 NS 0.02 0,32 D0.13 7.03 0.02

99
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mulching exhibited the minimum Zn content and it was at
par with atrazine during both the ysars. The interactions
(Appencdix=11) due to N levals and wead managsment practices

wera observed to ba non-significant for both the ysars,
-ﬁ.s. 2-# Eﬂﬂpﬂr

Cu content in fruit was not affectsd by gracad
levels of N during both the years, Howaver, ths wesd
managemaent practices had difrarantial affact on fruit Cu
content. In 1985, grass mulcning though at par with diuren
resulted in significantly highoar fruit Cu content in
comparisan to other managamant practices. Almost similar
trand was noticad in 1986 but the differences among atrazins,
oxyfluorfen and unweeded control wara not significant., For
bath tha ysars polythane mulching reduced tha fruit Cu
contant significantly as comparsd to unweedsad contral, Tna
interaction due to N lavals and managemant practices wara

rot significant (Appendix-=11).

4,6 S50il praperties

Data pertaining to tha effect of d and weaed
managemant practicas on soil pH, slectrical conductivity

and organic carbon are presanted in Table 4.12,
4,6,1 Soil pH

Oata presented in Table 4.12 revaeal that asll the
N lavels reduced soil pH asignificantly during both the
years, The minimum soil pH was rscordad in plots racaiving

highast dosa af N. The harbicides in yenar:l decreaswd tne
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soil pH gompared to otnat management practices, housver,

the differance batween oxyfluerfen and pelythena mulch

was not significant in the year 1985. 1In the subsagquunt yoar
the differences amang black polythena, grass mulch and
unweadad control wers not significant. Soll pH varied
graatly with depth. Tha pH at tha surfaca (0=-15 cm) was

lower as compared t29 other tuo lower depths.

Interaction effacts

The year-wiss data regarding tha interaction
affects an N x M, N x D, M x D and N x M x ' for soil

pH 4are presented in Appendix-12 and 13.

N x M ilntaraction

The treatment combination N2H3 decraasud the
sail pH significantly than rast of tha combinations in
1985. Thoe maximum spil pH wus recarded in NUHU traatmant
and it was statistically st par with HDM1 and Huﬁztrdatmantu.
The treatmant Nz”a though at par with N2H1 decreassed tha
soil pH =ignificently comparsad to sthar treatmant
combinstiens. No statistical changes in soil pH dus tu N

and managemaent practices wers racordsd in 1986(Fig.10 and

Appendix=12}.

N xD intersction

The interactions baetwaen N x O on 2ao0il pH ware
obsarvad to be nan-significant during both tha ysars

(Appendix=12).



Tghle 4.12:2 Effect of nitrogen and weed management practices on soil,pH,
slectrical conductivity and organic carbon aof soil at diffarent

depths
Treatmant pR Electrical Organic
conductivit carbon
{(mmhos cm~1
7 19686 7085 1086 1065 1086

Nitrogen (g tree™ ')

0 (Ng) 4.8 4.52 0.17 0.16 1.10 1.30

200 (n) 4.73  4.32 0.17 0.15 1.13 1.40

400 (n,) 4.63 4.21 0.19  0.17 1.12 1.37
[E0(0.15) 0,10 0.04 0,01 0,01 0.0z D0.07_
Weed management practices
Unweeded control (nD] 4,80 4,45 0.18 0,18 1.0 $.21
Atrazines (n1] 4.73  4.15 D.17 0.16 1.16 1.39
Oxyfluorfen (m,) 4.77  4.19 0.19 [0.16 1.08 1.35
Diuran (m,) 4,61 4,10 0.17 0.16 .18  1.37
Grass mulch ‘”4) 4,79 4,60 .48 DAY 1.26 1.41
Polythena muleh (ns) 4,81 4.62 .16 0.15 110 1.3B
T50(0.05) 0,05 0.32 0.01 0.02 0.08 0.10
Dapth (cm)

0-15 (0,) 4.55 4.17 0,12  0.11 1.44 1.81

15-30 ‘Dz) 4.75 4,38 g0.18 0.16 1.16 1.47

30-60 (04) 4.96 4.50 0.22 0.2 0.87 0.91

Lsp(D,.0D%) 0.08 0,05 0.0 0,01 0,20 0,05

65
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M xD interactien

The intsraction betwean M x D ware significant
only in 1986. An incraase in sell pH with the increase
in depth undar different managam@nt practices was obsarvad,
The highaest pH valus of 4,84 was recordsd in ﬂ403 and the
lowsat valus (4.01) was racorded in MU, Treatment M0,
though at par with M4D3 and Hsna. yet significantly

incresasd the soil pH compared to rest ef thse tresatment

combination{ Fig.11).

Nx MxD interaction

Soil pH was significantly influsnced by thas
sacond erder Interactian only in 1986. The hignast pH

(5.59) was recordad in N MDy which was atatistically

gifferent from all the traeatment combinatlions., Tha lowsst

pH (3.98) was recordad in N HDD clossely followed by

2 1

N M0, (Appandix=13),

4.6.2 Electrical conductivity

Varied N lavsls, manageamant practicea and
depths significantly influsnced the slactrical conductliuity
ef soll, Plete receiving 400 g N, regardless of manuysment
practices, had higher electrical conductivity during the
ysar 1985, however, no statistical difference betwean

D and 200 g N was observed during bath the ysars.

In both the years, black pelythena mulch raducad

the electrical nenductivity of soil significantly comparad

b
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to ether management practices. In 1985, astrezina and

diuran application resulted in decruasse in slactrical
conductivity then rest of the managemant practices.
Whereas, in 1986, all the thres harbicidas though at

par with aach othar yat reducad tha alectrical conductivity,
The differance betwsen grase mulching and unweaded cantrol
was not significent for baoth the ysars, Tha alectrical
conductivity gradually increased with depth during both

tha years snd the valuss ranged from 0.1% to 0,22 wmmhea cm-!

Interaction gffacts
N x M intaeraction

A study of intaraction bstusan N angd M (Fig.10
and Appandix=12) revsal that the highest lsvel of N under
ell the management practices incyreased the slaectrical

canductivity markedly., In 1985, the tresatments N N3 and

2

N M, though at par with NyM, ,NyMy, oM, N Ma N M, NoMy and

24
HZ”

1

2 yet significently increased the slectrical conoguctivity
gvar all other treatment combinationa, Almost similar trend

was obsarved in thse subsaquont yaar.

N x D intaraction

Tha influence of N x D on elactrical conductivity

of soil was obssrved to be non-significant.
M x D intaraction

Lika pH, &n increase in electrical conductivity
with the increszse in depth undar all the managemant p ructices

was racordad, but the gdiffarences in 1986 werse obssrvseo tdJ D«
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non=significant. The highast slectrical conductivity uss
recordad in M0, treatment whils the lowest (0.10 mmhos cm'1)

was obsarved under HEDT(Fig.11 and Appandix-12).
N xMxD interaction

The slectrical caonductivity of so0il was not
influanced significantly by the sscond ordar interaction of

NxMxD for bath the years{Appendix-13),

4.6,3 frganic Carben

In ganeral, the organic carbon content incrsassd

with the increase in N level, howaver, ths differencas
betwsan 200 and 400 g N was obsarved to be non-significant
during both the ysars. Tha grass mulching improved tha
build up af arganic carban contant significantly compared
to other managamant practices in 1985, In the subsaguant
year, the grass mulching showad its supariority again
compered to unweedad control but the differences among rest
of tha manegemant practicss wars observed to be nan-significant.
The arganic carbon content decrsased with the incraass

in soil depth throughout the period of investigation. The
organic.carbon in tha surface layser racordad in 1985

and 1986 ware 1,44 and 1.871 par cant, raspactively. The
corrasponding valuss recorded at 30=60 cm cepth werse

0.87 and 0,91 par cent,

Interaction effacts

N x M intergction

The treatmant ”i”s and N:}I"']..1 sinificantly daecrassag
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the arganic carbon content of soil over Nﬂnﬂ during

both ths years (Fig. 10 and Apoendix=12).

N x O intaraction

Like pH and elactrical conductivity, tha
interaction betveen N x D was recordsd non-significant

in respsct of organic carbon content of soil(Apaendix=12),

M x D intaraction

The gacraeasse in organlc carbon content with tha
increase in soil depth undar different managemant practices
vas observec (Fig,11). The lowest valuwe of 0,71 and 0.91
per cant in 1985 and 1986, raspectively wers racordad in
H503. wha reas MUD1 exhibited the highast contsnt and the
corresponding values recorded wera 1.62 and 1.92 par cant,

NxMxD intaraction

The differances in organic carbon contant of soil
dus to N x M x 0 wera obsarved to ba non-significant

during both the ysars of study( Appeandix~13).

4.7 ilabls n a st at s of an

The data pertalning to the @ffact of N and waad
managemant practices on avallable nutrient status of soil

are presentsed in Table 4,13,

4.7.1 Availlable nitrogaen

The availanle N increassd with the increass in
'\
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N level irrespective of the soll depth and managemant
practices. All ths levals of N differad significantly
amangst vach other. Therse wes 8 significant diffarence

in the avallabla N content undar the different management
practices. Diuron agpplication resulted in a significant
increase in N bulild up in so0il as compared to other
managemant practices, Howaver, no significant ciffasrencas
vera observed among oxyfluorfan, grass mulching and black
nolytnane mulch In 1985, Tha lowar contant of availahlu N

was rscordad under no weading during both thae years,

The avallable N contant decreassd sijnificantly
with the increase in depth. The surface layar (0=15 cm)
exhibited 91,7 and 100,4 pom N in 1985 gnd 1986, respactivaly,
while the corrasponding values 48,9 and 65,3 ppm warse

ragorded at 30-60 cm depth.

Interaction affacts

N x M intaraction

In genargl, the available N increassd with the
increase in N lavel under diffarent management practices
(Fig.12 and Appendix=14). Tha highest availabla N (9&.7 ppm)
Wwasa néaervad in N HS trgatmant in 1985, In the subssquant

1
ysaT treatmant N2H3 though at par with N2H¢. yat significantly
incresssd ths gvalleble N gvar all other treatmant
combinations under study, The minimum svailaeble N contant
wags recoerdad in ND”E treatmant during both the ysars urfder

study,



Table 4,13z Effect of nitrogen and weed management practices on macronutrisnt status{ppm) of soil
at different depths.

Treatment Available Availabla Exchangeabls Exchangeabla Exchangsable
N P K Ca ng

1585 19886 1985 1586 1585 1986 1985 1986 1985 1986

Nitrogen(g trea=—1)

0 (Nn] 65.5 58.7 6.1 8,9 110.1 106.3 626.7 615.5 100,8B 108,5
200 (~1} 78.4 101.0 6.2 9.0 116.5 116.0 639.6 635.8 108.0 116.5
400 {M2} B1.8 104,00 6.3 9.0 417.1 117.7T 649.3 659,7 118.7 118.8
LSD(D0,05) 2.6 Y1 N5 NS Bk 3 .0 3.6 4,3 1.6

Weed mgnagement practicas

Atrazine (n1) 6.1 85.6 6.1 B8.B 113.6 112.z 637.6 632.5 108,9 116.0
Oxyfluorfen (n2} 74,8 7.6 6.3 B.6 113.0 111.1 €35.7 624.B 108.5 110.5
Diuron (r,) 89.2 101.8§ 6.4 9.5 117.1 116.6 629.7 642.6 110.6 117.5
Frass mulch (ndj 73.1 93,0 6.2 9.4 126.5 123.6 655.5 654.5 113.5 121.8
Polythens mulch (r.) 70.3 B89.9 6.1 9.1 108.6 108.9 632.8 627.3 105.9 111.5
LSD{g,u 4,4 g NS 0.5 3.6 2.3 14.4 16.4 4,5 3.2
Depth (cm)

D-15 (01) 1.7 100.4 8.9 12.5 146.6 143.,6 666.6 664.8 119.9 126.3

15=30 (0D.) E5,1 94,6 5.2 10.2 119.5 115.3 637.4 629.6 108.6 114.2

30=60 (DE) 48,9 69.3 .9 4,2 78.6 16.0 611.6 612.4 99.0 103.3

8
LSDig,.05? 0.5 0.7 0.1 0.1 1.4 T 3.5 5. Tt 13

St
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N x D intaraction

The availgble N in different depth increasad
with the increess in N ratas, The available N was founa to
be maximum at surfgce layer when 400 g N was epplisad (N201)

and the minimum under N003 treatment (Fig.13).

M x 0 intaraction

Significantly higher available N content was
observed in surfaca layar receiving diuron (HED1] for bath
the ysars, Tha content of avallable N was lowar under nao

weading at all depths(Fig,14).
N x M x D interaction

The availabla N cantent of so0il was significuntly
influenced by the second érder interaction during
both tha years of study., The treatmant N2m301 raco rded
aignificantly higher N content comparsd to rest of the

treatmant combinetion, In genaral, the applicstion of diuron

improved tha build up of availables W undser all thd lavela
of N and depths. At all ths depthu, the lowar available N

was recorded under unweadad control plots( Appendix=15).

4.7.2 Ayallable ghogpharug

Differant N rates did not affect the available P
content of soil throughout the coursa of study. Data also
reveasl that the managsment practices did not affact -

gignificently the status of available P in 1985 but in tha
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subsequent year all the managument practices excapt oxyfluorfan

o ——

increased the aveilable P contant significantly compared
to unwesded control. Diuron application although at par
with greas end black polythene mulching resulted in thae

highsst available P contant of sail,

Tha avallabla P caontent decrewasad significantly
with the increasa in dspth. Its concantration was found to
bs maximum in top laysr of aoild:.9 and 12,5 ppm in
1985 and 1986, respectivaly) compared to sub surface layar

of 30-60 cm (B.9 and 4.2 pom in 1985 and 1986, respuctivaly),

Interaction effecte
N x M interactian

Tha interactlion affect bastusani and M on gvallablse
P contasnt of soll was obastved to bs non-significant

during both tha years of study(Appendix-12).

N x D interaction

A study of intsraction betwesn N and D showad

that treatmant NED1 though at par with NﬂD1 and N1D1,ys+

significantly increased ths avallabla P contant of soil than
rest of the traatment combinations during 1885, In ths

subsagquant year, tha treatments H1D1 and "201 though at

par with N.D, and ND yat axhibited the highast avallauls

o1 z 2°
P content of soll, Regardless of managament practicss, tne
lowest content of gvallsbls P was racorded at lowar dapth

(30-60 em) with all the N lsvels (Fig.13).
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M x 0O intarection

A perusa)l of intaraction batwsan M x D(fig.14)
reveals that treastment H3D1 though at par with H201.yet
slgnificantly increasad tha avallable P owver all othar
treatmants in 1985. In the subssquesnt ysar, H._,‘D1 ahowsd
gsignificantly highar availabla P content than re8st of the

traatment combinations. The lowsr P cantant was recordad at

J0-60 cm depth under all the management practices.
NxMxD interaction

The inturactions due ta N xM x D on auvallable P contunt
of soll were obsarved t3> be nan—-significant throughuut

tha courss of study(nppandix—15).

4.7.3 Exchangeabls potassium

Graded levels of N increased ths exchangsable K
content of solil, though tha Jifference betwaen 200 and 400 g
N was ebssrved to be non-significant. Grass mulching
resulted in a significankt increase in exchangasablas K
content as compared to othsr management practices,howavar,
palythena mulch and unueedad cantrol though at par with
@ach othsr, resulted in a significant lowsr K cantent.
Avallablity of K daecreasaed wlth the increase in so0il dapth,
S{gnificantly highar K uss racordad {n the surface laysr
comparad ta lower depths, The differences dus to varying

depths were alsu significant,
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Interaction affects

The intsractions betwsen N and M were observad
t? be significant only in 1986 (Fig.12 and Appandix=~14).
The exchangaaeble K content increased with the incraasa
in N levsl under all the management practices, The trnatmant(
an4 though at par with N1H4 increassd tha K contant
significantly comoared to rest of the treatmsnt combinations,

Tha minimum K gontent was racordad in unweeusd plots whers no

N fertilizay wvas aspplised and 1t was at par with Nu ge

N x D intaraction

Regardless of managamant practicas, the sxchangaasbla
K content incrassed with the incraasa in N lavel unuar all
the depths. Tha treatmaent NZD

though at par with N D1.yat

1 1
significantly Llncreased the K contant over all other
t reatment combinations, The minimum K contant (73.4 ppm)

was recorded in NBDS treaitment and it was statistically at

par with N,D, and Nzﬁa(Fig.13 and Apnendix-=14),

1

M x D interaction

The interactions betwsen & and b were signiflcant
only in 1985 (Fig.15). The treatmant HdD1 exhibited
significaently higher K contant than rest of the treatment
combingtions, The lowest K content was recorded in HnusclcﬁﬂlY
followad by H5D3 which were found statlstically at par with

M.0.,M. Do, 0

3
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N xMxD interactlion

The interaction among N,M and 0 wers rscorded

non=-slgniflcant during both the yaars(ﬂppundi:-15).

4.7.4 Exchangagbla calclium

The yraded lesvaels of N ipcreasswd tha exchanguable
Ca content significantly anC was maximum with 40D g N in
both the years of study. Grass mulching rasulted in a
significant increass in Ca content comparad to othar
management practices. The exchangeable Ca contant decreassd
significantly with the incraasa in depth. Significantly
higher Ca content was recordsd in surfacs layer(0-15 cm)

compared to lower daeaths,

Intargctiun affacta

N x M interaction

The interaction dus to N and managsment practices
feliled to exart {nfluance on exchangsabla Ca cantent

during hoth the ysars of study( Apnandix*14).

N x O intaraction

A perusal of interaction batwaen N and O (Fig,13)

raveals that treatment N, D, though st par with N201,yat

1
significantly increased sxchangsabla Ca ovsr all othar
traatmant combinations in 1985, In 1986, the treatment
combinatian N2D1 raised the sxchaogeabla Ca contant

slgnificantly than rest of the tresatmant combinations/



81

M x D intarsction

The interaction of M.Dyas found to be significant
during both the yesars (Fig.15). The treatmant ﬂﬁﬁ1 racordad
the highest sxchangesabla Ca content in 1985, but it was at
par with M.,D,. In 1986 treatment M, though at par with

M40, yat exhibited tha highsst Ca contant (G31.4 ppm).

N x MxD intaeraction

Statistical changes In aoil Ca content duae to
N x M x D intaractions were witnessad in 1986 only(Aprandix-15),

T
he traatmant N2N¢D1 though at par with N1HQD1.H2M301 and

N?HAU?, yat exhlbited the highast Ca cantant. The minimum

Ca contant was recorded in NDM5D3 and was statlstically at

par with NDMDDB'NDM1D3'NDMED2’NUM2D3’ NDM302’NDH303 and
Namjuz.

4,7,5 Exchangaable magnesium

A perusal af tha data reveals that Mg cantant
of soils werse significantly influenced by N levals,
managemant oractices and depth, An increase in sxchanggavlu
soil Mg was recorded with incrasse in N lsuvsel during both
tha ya;ra undar study. Grass mulching though at par with
diuron reasulteo In a significant incrsase in exchangeabls
Mg contant compared to other menagemant oractices in 1985,
In the subsequent y8ar, grass mulching again resulteo in a
significant incraase in exchangeabls My content compared tu

othar mgnagement practicses,
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The Mg content decraased significantly with ths
increasa in depth, The Mg content in the surfaca layser
in 1985 and 1986 ware 119.9 and 126.3 pom respectively and
ths corrashonding valuas of 99,0 and 103,3 ppm wers recorded

at 30-60 cm dapth.

Interaction affacts

N x M intaraction

A pertusal of data (Fig.12 and Aasendix=14) rauvaal
that treatment N.M, though at par uith N2H3 raised the Mg
content s8i3nificantly over othar traatmant combinationa.
The minimuin exchangesable Mg content was racordad 1in Ny Mg
in both the years under study, Similarliy durinj 1986, sza
though at par with N1ﬂ3.N2M3, yat siyniflcantiy improvud
a0il Mg compared to other treatment comblnations. Tha
lowast exchangeable Ca was racordad in HDHU during both the
ysars of study,

N x D Interactlon

In general, graded levals of N increassed the
exchangeable My content at different ceoths. Far both
y8ars, tha treatmant NED1 axhibited significantly higher
Mg content than the rest of cthe btraatmant combinations

(Fig"13 )o
M x O Intaraction
Intaraction due to M x 0 were gbsarvad to ba

significant in 1996 only. The trsatmant HAD1 exhibitad
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significantly highar Mg contant (129.0 ppm) than rast of
the treatment comblnations. Minimum Mg contant was
recarded with H003 closaly follousd by HED and M

(Fig.15).

o) 523

N xMx D interactiaon

The interactions due to N x M x D in raspect of
exchanquable Mg contant ware obsarved to be significant
only in 1986(Appendix~15). The highuest Mg content (136.7
ppm) was racorded in N,M,D, and it uas at par with
N2N3D1. NEH1D1.N1HBD1,N1M1D1 and NUMQD1. Thae treatmant
NUHDD3 raducad the axchangeabla Mg content (95,2 ppm)

gsignificantly compared to rast of tha treatment combinations,

4,8 Correlation coafficients

The simpla coafficientas of correlation of tres
chargctars, fruit attributea, lsaf and soil nutrient
gtatus with leaf N or soll N undar different managasmant

practictices are presanted in Table 4.14,

4.8,1 Laaf N

Tha corralatlion coefficienta betwesan leaf N with
tres and Prult attributes under diffaerant managsment
practices ware obssrved to be non-significant during both
the ysars. In 1985, laaf N was significantly and positively
carralated with laaf Ca, exthangeable K and Mg contsnt aof
soil( r - 0,848,0.882 and 0.848, respectivaly). In 1966.

leaf K, Mg, aveilab’le N, exchangeable K and Mg contsents
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of the soll wers significantly and positively coirelated
with leaf N.

4.8.2 Soil N

A parusal of data revsale that in 1985,
positive significant correlation axistad only bhatwsan
soll and shoot extension growth. In the subssquant year
the frult welght, laeaf N, Mg, Zn and avallable P contant
of the saoil had significant positive corrslation with

available soil N,

4,9 501l nitrification

The data regarding the effact of N and wad

managamant practices on the production of NH =N and

4
NO =N in the sail ara given in Tabla 4.15 and 4.16.

4.9.1 Ammonical nitrogan

A parusal of data ravaals that the spplication or
N resulted an increass in the production of NHA-N on all
the samoling dates in both the years of study. Tha
production of NHd-N waa maximum 1n the soll receiving
highast dosa of N. The diffarencees due to different rates

of N ware also slanificant.

Ragardless of N, waed management practicas alsa
showed their supesriority on the production of HH4-N on all
tha sampling dates. Diuran treatment significantly rgisad
the MHd-N contant sas compared to other managesmant
practices during both tha years, No significant differances
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Table 4,14z Correlation caefficlaent of laaf N/soil N

on trea growth, frult attributes, leaaf nutrient
end available nutriant status of soil

Variabla Laaf N Soil N
19485 1986 1585 1986
Laaf N u/s Soil N w/a
A Tras charactara
Girth incrament 0.5568 0,478 0.059 0.6%2
"
Extension growth 0.396 D.124 0,599 0.474
B Frult asttributes
7SS =0,387 =0,075 =0.130 =0,170
Acidity -0,239 -0.032 -0,032 -=-0,402

C Leaf nutriant status

- 9%
N . - 0.438 0.849
P 0,478 0,461 =0.278 0.462
e 3
K 0.717 0.893 0.588  0.703
Ca 0.848° 0.760  0.436 0.512
* L & 3
mg 0.369 0,923 0.116 0,864
Fa 0.148 0,193 0.106 0.714
Mn 0,667 0.792  0.029 0.146
*
In 0,714 0.802 0.045 G.924
Cu 0.464 0.778 -0,092 0.474
D So0il nutriant 3%
N 0,410 0.849 = -
. E L R
P 0.095 0.179 0.821 0.991
- = i
K 0.882 0,975  0.380 0,774
Ca 0.848° D.760 =0.409 0.733
L3
Mg 0.399 0.42%" 0,363 0.192

## Sjignificant st 5§ par cent leval
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between atrazine and oxyfluorfen could be observed on
1st sampling date in 1985, Howsver, during 1986, the
differances batween grass and polythans mulch werae

observed to be at par on all the sampling dates.

Tha production of NHQ—N due to N x managemant
practices was affected signifisantly only on ths last
sampling datas in 1985, The treatmaent N1M3 though at
par with N, M, incraased the NH ,-N significantly(22.2 ppm)

a8 comparad to athar treatment combinationa,., The

an

content {(15.3 ppm). In 1986, no significant diffarsncas

traatment ND”D produced significantly the lowast NH

dus to N and M were racordéd on all the sampling dates.

4,9.2 Nitratae nitrogen

In general, a direct relationship was observed
betwaen N level and N03-N production during both the years
of study. The maximum prodyction of NO,-N was recordec in
plots receiving 400 g N on all the sampling dates, Ths
differences due to different rates of N wers obsarvad to
be significant for both tha years under study, Thars
was a decreasa in the productian of NUS-N aftar 60 days

of herbicidal application during both the yaars.

The weed managamant practices increasad ths
total amaunt of N03-N on all sampling dates for both the
years, In general, diuron proved supsrior in incruasing
tha production of N03-N significantly comparad to oihar

managemant practices on all the sampling datas,



Teble ..!u ! Cffuct of pitrogen und weud mghagumont pr.actises un ths production
af HHa-N[ppn]

Trasimont Opys @pftar inlicetion

1585 R T+ : [ ; :

10 1} a0 120 30 &0 80 120

pitrogan(y trae™)
0 (%,) 32.0 37.0 33.a 17.6 27.7  37.7 3.0 17.5
200 tu1l 36.4 42.9 41.4 19.0 31.2 4.7 36,4 1.4
400 () az.8 8.7 47.7 70,9 37.4 45.6 40,8  24.2
Lso(o.o0s) 1.4 2.0 4.8 0.9 1.5 7.6 7.3 1.3

Weed managemant practices
Unueedad cantrol {nn) 34,0 3B.9 37.9 19,0 29.49 33.8 29.9 17.5

Atrazlne (n1} 37.8 82,7 a0.8 19.9 33,6 43.3 40,3 23,3
Oxyrfluarfen (m,) 35.6 40,9 38.3 17.8 30.6 37.5 33,1 6.8
Diuron (my) 41,0 s0.0 4s.7 21.2 3E.Y 52.9  av.0 30.2
Grzas mulch (qu 38.3 42.5 a1.0 19.3 32,0 37.4 3a4a.5 1B.6

Polythene mulch ("5, i5.4 40,4 39.8 17.7  30.3 16.1 32.86 18,2

LsD(o.08) 2.4 4.8 1.9 0.8 2.7 3.8 2.5 3.4

N x M intacectlion
HBHD 28,1 3.1 2.2 15.3 73,5 28.D 25.5 14.0
NBH1 33.4 3T.5 3.9 1B8.2 29.8 35.1 3z.7 22.0
uﬂn2 3.7 Je.7  31.3 17.7 27,2 3.8 26.7 15.2
Hﬂ”! 3.0 44.5 37.5 19.8 33,2 44.8 43.8 25.3
Nnﬂq 34.3 135.6 33 18.8 27.3 I1.B 0.5 14.3
Hﬂﬂs 8.2 4.2 32,5 15.6 25.1 3.1 26.9 14.8
H1Hn 33.5 37.9 33.a 15.4 2B8.4 33.B 29.9 17.Z
n1n1 36.9 42.0 37.3 19.4 32.0  45.0 a1.9 25.1
N1ﬂ? 34.6 40.2 41.6 18.6 23.8 37.9 33,2 18.1
LAY 41.5 50.2 37.8 22.2 35.7 52.8 46.6 0.t
H1H. 37.8 42.6 47.0 19.4 3.6 3{.6 35.0 1¥.3
N1H5 Ja.a  39.1 41,8 19.1 29,8 30,7 34,9 1B8.7
N?”l] 4g.0 45.1 4a.2 18.9 35.7 39.8 34.3 21.3

N?ﬂ1 4341 48,35 46,4 21.T 38,8 49,7 AB .4 23,4

NQHE 40,5 45,7 45.9 0.4 35.0 43.1 33,3 22.0
N2H3 45.% §55.5 S2.7 22.1 #.T S8.6 0.6 35.3
H,zl"lA 43.1 49.3 48,2 26,7 37.0 42,4 3B8.0 22.7
Hzl'l5 43.7 48,0 40.8 20.7 35,9 ab0,5 36.% 21.6

LsD (D.05) NS NS NS 1.4 5 KS NS NS
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Tebla 4.15 2 Effect of Altroqun and ucad mansgamant practices un the production

j uf Hua-H{ppn]
Trustmant Doys  pftunr  sppilcation
ELE] 1586
3D 60 L ]1] 120 a0 1] 20 120

wttrogenig trae~1})

700 tu1] 36.7 41.5 7.0 3.3 1.6 3.7 8.7 1.2
400 (n?] 42.2 46.5 42.2 35,9 22.7 38.a 3D.2 76.0
Lsp(0.08) 0.7 1.3 1.2 0.7 1.9 1.0 1.4 1.6

Weud mansgoment practicea
unuesdad control (M) 29,3 32.3 28,5  22.4 19,4 27.3 20,0 16.4

atrazlne {n1) 36.9 41.5 36,8 1.5 21.4 33,6 %7.9 22.6
Ozyfiuacfen (m,) 32,7 36.6 31.8 26.1 20.8  74.2 21,9 17.8
pLuren (my) 427 49.9  45.8 3.1 23.6 40.3 33,8 24,9
Grass mulch (n4) 41.19 46.3  42.2 J6.4 20.9 33 27.5 24.1

palythans mulch ‘Hsl 32.5 35,9 3.7 26.7 70,2 261 27. 4 19.1

Lsp(p.0s) 6.0 1.6 3,2

L ]
-

(=]
=
.

=
-
o

1.5 1.4

N x M intaraction
HyPa 22.8 25.5 21.6 15.9 17.9  21.4 15.7 1.7
Ngfs 30.0  3a.7 29.8 23.6 19.1 28.1 21.5 1.5
NUH? 25.5 39,5 26,4 1.8 18.7 20.H 18.0 14.2
HBH".‘- 36.6 41.2 37.6 0.3 22.5 3.4 29.9 4.2
HI]HG. 35.4 3§.9 34,7 8.7 19.6 27.7 3.1 19.3
"g"s 25.1 28.6 24.6 19,8 18B.3 27.3 218 15.7
N Mg 28.5 33.8 8.7 22.2 20,3 27,4 9.5 16.1
N_M 37,9 a.2 37.8 32.5 22.4 32.0 7.3 23.0
N HZ 33.2 3.5 32.2 26.1 21.3 24,7 21.5 103

NPy 45,6 5.2 45.3 41.1 24,2 9.9 32.1 28.3

”1“4' 41,2 46 .6 AZ.4 Js.2 20,3 Ja.3 27.4 9.4
“1“5 1.7 3.8 341 29,3 19,49 20,5 0.3 18.2
H?“Cl 3l.6 31.5 35.3 9.2 70,0 331 24,4 21.4
N?ﬂ‘ 43,1 4.7 43.0 8.5 22.9 40,3 33.8 2e.3
I'L“!'l2 39.4 41.7 36.7 N.4 22.3 36.1 b1 22,1
NQHB 52.0 7.3 52.5 42.7 25.9 SU.3 38.5 35.6
LSO ah.T 53.5 4.5 43.6 22.6 7.3 12.2 8.5
"?Hﬁ 38.6 i, 7 J6.5 31,0 W5 33,2 25.72 23.5

Lso(o.0s) N e NS S NG 1.4 1.7 2.7 2.5

—
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Higher production of Nﬂs—ﬂ was recarded in 1985 as

compared to 1986,

The interactionas batwsen N x M wers obssrvad to
ba significant only in 1966(Taeble 4,16). All combinations |,
of 400 g N with either of the managsmént practices sxhibited
highar productiaon of NDS-H on all ths sasmpling éatus. Tha
t reatmant N2M3 differed significantly and gave higher
content than reat of the treatment comblnations on all the
sampling dates. Tha minlwmum NES—N contant was racoruved in
Nﬂnﬂ and it differed signflcantly from rest of tha

combinatione,

4.10 Soil microflora

The data partaining te the affect of N and
managemant practices on Pungi, bacteria and actinomycatas

population are presentad in Tables 4.17 to 4.19.

4.10.1 Funal

A perusal of data (Table 4.17i reveals that fungi
populgtion in so0il increeaed with increasing level of N
cn all ths sampling dates, In 1985, the differences due to
different levslas of N ware significant an all the sampling
dates except at 90 days where the diffasrencas, betwesen 200
gnd 400 g N were ohserved at par. In 1886, the diffarences
betwean 200 and 400 g N were observad to bs at par an first
two aampling dates, thereafter, tha significant differencses

uwera recordad sven upto last date of sampling,
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Table 4,17% Effsct of nitrogen and weed monagemant practices on fungl populestion(x 10‘)

1 rastmunt Oays after opplication
Ona 30 &0 80 120
1985 4B 1985 1986 1985 1986 1985 1986 1985 19A8&
MLt rogenlg Lrue™')
o (my] 1.5 1.1 42,2 12,0 13.2 12,3 163 13.6 12.2 11.3
700 (Mg 13.4 12,2 15.2 13,3 16,9 139 20,3 15,0 14.5 V2.7
400 (N} 15.8 12,3 17.2 143 18,8 15.0  22.2 6.3 16.2 14.4
L50(D.05) 0.3 1.1 1.3 1.1 1.% 0.7 2.3 0.6 0.5 0,9
Weud menagemant practicea
unwesded contral (My) 9.8 DL 0.4 11,71 0.3 1.7 9.7 3.0 9.7 10.9
Rt razina (51) 12,7  12.0 140 12.8 15,9 13.3  18.2 15.2 14,1 17.2
Owyfluocfen (Hz} 16.4 13,6 19.1 14,2  1Y.7  15.1 25,2 16.% 6.1 1&.0
Dlugen (my) 1B.B 147 19,3 15,7 2.3 6.5 8.4 17.5 1B.3 4.7
Creos mulch {m,) 14.0 12,7 6.0 12,7 16.a4  13.9 233 14.5 6.3 13,2
Polythana mulch (A ) 9.2 10,0 1.5 10,9 13.1 12.7  11.B 135 1.5 1.7
Lso(0.05) 0.8 0.9 1.0 1.1 1.5 0.9 2.9 1.2 1.7 0,9
Hx M LInteraction
"u”ﬂ 7.0 9.0 T.2 0.0 8.0 8.0 7.5 m.7 T.2 B.2
gy 11.2 10.7 12.0 11.2 127  11.7  15.2 13,2 12.7 10,2
"DHZ 15.0 13.0 15.7 13.5 17.0 14.0 22.5 15.2 15.0 13.40
nnn3 15.7 1a4.0 17,0 15.0 18,7 16.2 27.7 17.0 16.5 14,0
NgMy  12.7  11.2 3.0 12,2 14,0 13,0 16.7  13.5 3.7 2.2
tots 1.5 9.0 8.5 10,2 9.0 11,8 8.0 12.0 5.2 10.0
§.My 10.S 10,5 1.2 11,2 130 12,2 1.7 137 s 1.2
MR, 12,0 12,0 4.0 13.00 162 4.2 19.0 3402 14D 32.2
NP, 985.7 13,7 8.2 15.0 20,0 15.2  26.5 16.0 16,2 13.0
NPy 20,7 15,0 #.7  16.0  21.8  16.0 28.0 17.2 1B.2 14,2
l NP,  13.2 12,0 }5.7 3.0 47.0 14.0 24,0 14.7 16.0 13.2
) LA 8.2 10.0 2.0 11.5 14.2 13,0 11.5  14.0 12.D0 17,0
"2"0 12.0 11.0 .7 12.0 15:;2 13.2 14.5 14,7 M2 13.%
N,y 15.0 13,2 1.0 13.7 17,5 15.80 70,2 18,0 15.5 t1a.0
N, 18.5 18,0 2.2 14,2 22,0 16.0 2.7 17.0 4.0 186.0
NoRg 20,00 15,2 2.2 16.0 24,0 17.2 19.5 18.2 20.72 1%.7
“2'4 16,0 13.0 it 2 13.0 i8.0 14.7 2.2 15.2 19.2 14,2
NA.  12.0 11.0 140 11.0 16.0 14,0 6.0 14.5 13,0 13,2
Lso(0.0s) NS NS N nNs NG NS NS HS NS N5
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All tne managyament practices in gensral, raisad
the fungi populatian significantly compared to no wssding.
Polythane mulching ralsed significantly fungi population
compared to unwasedad control on second, third and last
data of sampling during the first ysar of nxgurimantatinn:
Howaver, durlng 1986, the differences bestwesn polythana mulech
and unueaeded control ware not significant 2n all the
sampling dates sxcept after 60 days from herbicidal
application. Diuron aignificantly gave higher fungl pupulation
followsd by oxyfluorfan an all the sampling dates during
both the ysars, The interactions bstwsen N and M an Ffungl
population ware not significant on all the sampling cates

during both the years.
4:10.2 Bactaria

Graded levals of N increased the bactarisl
population aignificantly and was maximum with 400 g N,
Bacterigl population incrassed periodically upto 90 days,
thereafter decline in population was rescordad. The differancas
betwaan 0 and 400 g N wers observed tu be significant on

gll thse sampling datas axcept the first ane,

All the managament practices influancad the
bacterial population aignificantly(Table 4.18). As with Ny
the bacterial population increased under all tha manangamant
practices upto 90 vays. Theresfter, the population tended tao
daclina, Oiuron apolication maintained significantly
highar bactarial population than reat of ths managament

practicas during bath the years of experimentation, The



teblw «.31n3 Effect of nltrugun and wesd managiment prectlcua on the bacturlal populstion

{x 107}

Treatmant

Days aftur spplication

Onm 60 ap 120
1985 1586 1985 1986 1985 1986 1985 1986 198BS 1984
witzogen{ g I:ru-"1)
D (N} 9.4 1.0 13,2 14,5  36.7 7.4 64.2 61.7 25.8B 24,3
200 (N} 9.8 1.2 28.5 30.0 6B.4 69,6 T7.8 7Z.6 29.3 28.3
ano (N,) 1.7 13.5  30.4  31.4 74,7 5.3 74,4 Ti.1 27.4 0 26,7
Lsb{0.0%5) 1.7 1.1 2.3 1.8 5.2 4.0 G.4 3.2 3.2 2.2
Vaed management practlcos
unuweded contrel (M) 8.2 9.5 16.7 17.8  ad,7 ald,1 28,5 42,9 27,9 78.0
Atrazine (M) 10.2 12.6 21.6 23.2 59.8 61.0 35.0 72.2 27.5 30,3
Oxyfluorfen (n,) 12.3 14,5 26.9 2.5 66.7 6T.8 14,1 B2.1 32.0 32.8
Diuron (ny) 16.5 17.7 24,7 35.9 @8.5 ©9.8 50.1 96.5 33.3 3z2.8
Gresa mulch (m} 7.4 8,3 23,4 24.3 59.4 ni1.1 34,1 64.8 77.6 7.3
Polythens mulch (A} 7.0 8,3 20.5 1.5 41.9 a1.8 30,3 S6.6 27.6 796.D
Lsafn.0s) 1.8 1.5 1.2 z.0 3.6 1.6 4.0 4.2 2.3 1.5
N x M intarsction
NPty 7.2 8.0 9.0 6,0 2,2 18,7 22.0 B.5 21.0 7.5
NgMy 10.72 12.7 11,7 10,5 35,0 36.5 67.2 69.2 26.7 5.0
NHH? 1.2 14,2 15.5 13.5 45.7 46,7 B83.5 84.5 3IN.0 30,0
"uha 13.2 15.7 8.2 6.7 62.0 GLa,0 Ya,0 8a,5 I2.0 32.5
NP, 6.2 7.7 12.%  11.2 3.7 4ADLY 60.S  61.2 24.2 24,7
Ny 6.2 7.5 10,0 9.0 18.2 17.5 53.2 52.5 21.0 2.0
H1H“ B.2 5.7 21.5 20.0 50,3 54.2 60,5 £2.7 21.2 H.5
‘ NR 9.2 11.5 28.7 26.7 67.5 69,0 77.2 78.0 31.5 37.0
-J "1"2 10.2 12.0 32.5 3.5 Ta.2 V5.2 87,6 88,0 33,7 3%5.0
N,‘H: 16.2 17.5 39,0 3T.7 93.0 93.7 98,2 97.7 34.5 35.5
Nm, 7T 8.7 30.2 29,0 Ti.00 72.5 V3.2 Ta.2 3p.0 30,7
NM, 7.0 7.5 27.0 25,7 57.7 8.0 6S.7 64.7 24,7 28.0
N, 9.0 11.0 23.0 72,2 S6.2 GA.Z 59.5 57.5 23.5 31.0
N 11,2 13.5 29.5% 27.7  77.0 T7.5 T1.5 69,5 24.2 31.7
. "7H? 11.5 172 36,7 5,7 80.8 B1.5 5.7 T4.0 32.2 M1.0
R, 8.2 19.5 40,5 39,7 102.7 111.7 108.5 97.5 33,5 30.0
MR, Be2 10,0 34,5 30,0 EB8.5 Y0.@ 71.0 S9.0 2,7 4.7
N 8.0 9,7 29,5 26.7 55.7 550 61.5 51.2 22.2 6.0
Ls0{p.08) NS NS N3 7.2 B3 NS 7.0 Tad NS 2,7
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minimum population wes racordad in unweseded cantrol.

The interaction due to N and M failed to
influence tha population of bscterlia on tha first sampling
Oate during bhoth the ysars. Llkewise no significant
differencas ware obsarved after 30 and 120 days of
herbicidal apolication in 1985 and at 60 days in 1986,

The traatment N2H3 resulted in significant highar bacterlia
population compared to othar managsment practices on all
tha sampling dates axcept the laat ona. On all the sampling

datas, the lowsst bacterls count was rscorded in HDMD.

4,10.3 Actinomycatas

It is evident from (Teble 4,19) that N application

axsartad slgnificant influenca on actinomycetss counts an

all the sampliny datas excapt at 60 and 120 days intsrval
during 1985. In genaral, tha actinomycstas population
incraased with the incraaase in N application, however, tha
differances baetwsen 200 and 400 g N were obssrvad at par
aftar 1 sand 60 days of harblcidal application during 1986.
The highsr actinomycetes counts ware noticed on fPirst
sagmpling date and thareafter a deciine in population was

noticed.

The different managemant practices rescordad
significant influence on actinomycetes population on all
tha samplin) date@s, The actinomycatas count wera
significently higher undar diuron compared to othar

managemant practicea, Tha differeance betwean black polythane
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T1sble a.19 2 Effect of nitrn%ﬂn and weed managemant practices on sctinomycetas
populmtlon{x 1pd)

T rantmant Daya aftor applienllon
Ine io 60 90 - 120
3MS 14h6  |AAS 1986 19AS  10B6 1985 1086 1OUBG 1986

nittogani(g tru-'1}

0 tﬂn& A3.4 33,6 10,1 11.2 7.5 0.7 6.5 .4 X2 A
200 (v) 69,5 3706 11.2  12.6 9.1 10.1 7.5 8.6 3.6 4.8
abn (M) s1.6 35,6 20,5  20.9 0.0 111 B.7 9.7 3.4 a.3
Lso(o.0s) 2.7 1.0 1.1 5.8 NS 1.2 a.9 D.7 NS 0.5

Vnad management practlces
Unueeded conttol (M} 35.3 49,3 10.8 1.9 7.3 7.5 7.0 7.7 4.8 5.1

ﬁtrntiﬂﬂ (n-‘} rlg-.r m:: 1“44 15-‘ glu ‘"-u 115 uvn 2.5 3-3
Dxyfluarfan Inzl 76.4 56,5 15.5 16.7 11,5 12.5 9.8 10.4 4,0 4,8
Diuron (my) A9.3 61.5 17.7 18,9 13,0 14,2 0.5 1.5 4.2 5.2

Grase mulch fﬂdﬁ 65.3 19.9 14.5 12.9 7.6 R.2 B.3 7.0 3.8 4.5
Polythena mulch [HSJ 40 .8 18.0 10.7 1.3 G.1 B.6 4.8 5.8 3.1 1.5

Lso(a.os) 9.5 3.0 1.7 n.9 1.0 1.2 1.7 0.2 0.7 0.5
¥ « M Ilntaractlaon
NPy, 17.2 16.2 9.0 10.0 6.5 7.2 6.0 .7 4.2 a.2
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and unwesded contral was at par after 30 daya of
harbicidal application in 1985 and at 30 and 60 days in
second yaear. The polythemne mulching exnibited the
lowest actinomycetes counts on all the sampling days

except the first one 1n 1985,

Tha intsractiona betusaen N gnd management practices
on actinomycates population wers obmarved to be slgnificant
only 1 and 30 days after herbicidal application, On first
sampling date the hlghest actinomycetas population was
obtainsc in N1M3 closely followsd by NDH3 and N1H2 during
firat year of exparimentation whils in subsequant yaar
i1t was stutistically differeant from rest of ths treatmant
combinations, The minimum actinomycetes count ware noted

in "Dnﬂ on the first two sampling datas.
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DISCUSSION

Mineral nutrition of frult trees considerably
influence the uptake of nutriants, root distribution,
weeo population, growth and productivity of fruit trees.
Chemicel weed control is a modern practice and has bean
adoptad in many advanced countrius, The traditional
practice of mulching is caommonly ussed by the frult
growers to conserve moisture and to increasa the
avallability of nutrianta. 1In the prasent investigatincn,
the influence of different levels of N under differant
managamant practices wera studied and results obtalined
on waed control, growth, yield, guality paramstars, uptaks
of nutriants and soll characteristics have bheen discusssd

a9 follows:

5.1 UWeed studiss

5.1.1 Wead Flora

Differant levels of N increased wesd population
and dry waignht of weads. Ths incraase in monocat and
dicot weeds population with the increasing lavels of N
in tha prasent study 1s undarstaendabla in viaw of general
role of this elament on grouth of graen plants. Sinca N
is sssential to plent growth, its application in soil will
obviously trigger the wewd gasrmination and growth. Similar
findings have besn reported by Bhatia (1982), Jayant{1944a)
Khokhar(1984) ano Bhan(1986).
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The wead management practices significantly
reduced the weed population., However, ths weed cantrol
effact of black polythane mulch was much pronouncsd
than grass mulch which was closaly contsested by
diuran. TEg affact of mulches in wesd population .
raduction may be attributed to tha fact that undar
mulehing, weads are controllad by atiolation and act as
a physical barrier for the nswly emarging waeds(Robinson

and 0'Kannedy,1978; Jayant,1984; Sharma,1985),

All the three haerbicidas namely atrazina,
oxyfluorfen and diuron reduced waed population aignificantly.
Among the nherbicices, the highast weed control was nbtained
with dluron closely followed by oxyfluorfan., Signlficant
control of weeds by atrazine and diuron obgerved in the
presant investigation is in conformity with the Fincings
of other workers(Dolby and Putnam,1980; Daniaell, 1981}

Waat et al,,1933; Sharma,1986; Bhan, 1986). The harbicldss
usad in the presant investigations are systumic and ars
applied ta the soil as prasmergance to weads. Tha foremast
function of the soil acting harbicides is ta pravant the
garmination of vieble weed seeds or ratard the grouth

of weed ssadlings. All tha three herbicides exartad
inhibitory affect in ona or more of the phasas of

seadling growth, i) ®arly germination i,e, tha amergancs

of radicles i1) seadling establishment at the axpanss

of endoaparm or cotyledonary resarves 1ii) Grouwth of
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seadling after thae seed rasarves are exhausted,
Inhibitory effaect of strazine, diurcn and oxyfluorfen

is genurally asccompanied by failure of tha metabolism

of seed ressrves, Thare 1s marked sesnsitivity of aarly
wvesd seedlings grouth to the preesmergence herbiclidas

( Carturight,1976). Haerbicides ars oftan absorbed by

tha roots of young growth waad plants and transported

to the foliage via transplration sumesam or epnplast

and axert an lanibitory affect on photochamical oxidative

phosphorylation end respirstion,

The trizzinas and substituted urea herblicides
have ususlly besan shown to inhibit thes growth of intact
plants gnd thls has been attributed to the blockags aof
photasynthesia, The most sansitive site of action of thase
h=rbicides in photosynthesis is photosystem II1 (Vostrol
et al, 1970; Moreland and Hilton,1976), Currently it is
widaly acceptad that both diuron and atrazine involvas tha
blockags of elactran transport betwsan { {(Primary slsctran
acceptar for PS=I1I) and PQ@ (Plasto Quinona). This pravsnts
tha formation of ATP and NADPH, which are reguirad for
carbon Dioxida fixation (Ashton and Crafts,1981).
Hia{nlngical studliasa hava shown that atrazine causas
agcaleratad vacuolation in the calls, disintagratisn of
chloroplasts in tha laaves, cesaation of chemical actiwity
and a lessar thicnkasa of call wall of sievs and trachaary

@laments of tho stem., Cytological Lnvestigations hava 3hown
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that the fine structura of ths chloroplast is greatly
altered by treaatment with atrazine (Ashton and Crafts,
1981). All of these affacts wers observad only in the
light, but not in dark, thus indicating that thess

inhibltory affects are sssociated with photosynthatic

procesaes,

Oxyfluorfen, a diphesnylethar herbicide, causes
the astomata to close as a result of increassd mambrana
permeabllity (Gonsks and Hopen,1978). Thay also noticsd
stimulgtion of ethylens synthesis cgusing loas of plaatids
from the bundla sheath cells sand finally leaf abscission.
Oxyfluorfen requires light for its acyyity. Vanstona and
Stonle (1979) found that oxyfluorfun treated planta were
not injurad {n the dark, but when they wara placad in
light the plants showad injury symptoms, The rate of
injury increassed as light intensity increased. Pritchad
et al.(1930) reported that photosystem II linked
phosphorlylation and photosystem Il alactron transport

vare inhibited by oxyfluorfen. They reported that tha

rapid membrana disruption by oxyfluorfan in light suggests

githar (a) photooxidation of csll componants through
interactiona with plant pigmants (b) injury due to
oxyfluorfen induced toxic compounds or {c) interferance
from g mora basic biosynthetic reaction which is reguireso

for the prevention of photooxidative destruction,
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R wmarked decrease in both monocot and dicot
ueed popdlation uass observed in 1986 compared to 1985,
which 13 explained in the light of fact that besides the
residual B8ffaect of harbicidas which tended to peraist
in the subsequent ysars, the herblcides ware requirsd B
to take car® of lesser wsed population bescause of mare
efficient kill 1n tha first yaar. This fact is also
borne cut fram tha data on dry weight of weads(Table &.4)
vhere reduction can be noted in sacond ysar comparsd to
tha flrst ysar, These findingas lend a credence to the
earlier obsarvation of Bhutanli ut al,(1983), Khokhar(1984)
and Sharma (1985) where slgniflcant reduction in waued
population and dry welght of wseds was recorded in the

sgcond year as compared to the first yesar,

S.1.2 Nutrisnt removal by weeds

The macronutriesnt ramoval by weeds incraeassd
with the increass in level of N but decreased undar
mulehing and harbicidal spray whigh was dus to proportional
increase or decraase in wesd population, The minimum
nutrient removal in plots where no N was applied may be
attriputed to the lesaer weed dansity per unit area comparad
to thae anas supplied with highar N dosee which consaquéantly
accumulated a higher dry mattur, Many wvorkers havs
reportaed incresse in nutrisnt removal by waeds due to N
application in stone fruit orchards{(Bhatla and Bhutani,1943;

Jayant,1984; Bhar,1986).
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The macronutrient removal by waeds ware
significantly low under mulching snd harbiclidal treatments,
This was due to louwsr wead pupulatinnﬁnd raducad dry
waight under thesa trsatmants, Jayant{(1584) alao reported
minimum losees of nutrlent with herblcides and mulching
in plum orchards, Similar raduction in nutriesnt remnval
due to herbicidal application in stona Ffruits has baen

reported (Bhan et gl,,1983; Sharma,1986).

With the increase in N levals, there was a
porraspendling incresse in the nutrisnts ramoval by useds
under diffarent management practices, Haess (1977}
while working with 'd' Anjou pesar reportud incraasud

lsvels of N reduced the affect of triszina and triazols

herbicidea,

5.2 Tree productivity

5.2,1 Grouth

Nitrogan application significantly incraased
the growth of tree in terms of trunk growth, shoot
extansion growth and pruning weight. Saversl uworksrs have
roported an incrasse in trea vigour dus to N fertillzation
in pa;chua (MuCunn,1933; Ritter,19653 Baroccio and Manzo,
1966 Baxtar,1974; Monstra st sl.,1975} Kanwar,1979).
Sharma and Singh (1982) found that 120 g N per ysar aye of
plant produced significantly gresater trunk grouth as

comparad to the louwer doss of 0.5 and 1.0 iy af H. The
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possible reason for the incressed growth with the
incressing laval of N might have besn, 1) the highar
avallability of N content (HH:,HEE and total N in tha usoil),
11) highar N content in verious parts of the tree, iii)
better developmant of the root aystam of the tree, Truog .
(1973) cited numerous fnvestigatlions to indicate the
beneficlal effect of soil fertilization and he observaed
that tha main effact was to increase the assimilation
processeses, N is asaociated with all vital 1ifa procasass,
therafore a sufficlent supply of various nitrogsnous
campound is regquired in each plant cell for the proper
functioning. &4ha increass in growth under black polythens
muleh and herbicidas is possibly dus to 4incrsased
mvallablility of nutrients and moiwture in gumbinat iun

with reduced vead growth, The wseds gonsums large amount
of nutriesnts and molsture and,therefore,raduction in

thelr population anables roots to axploit great surfacae
area for molsturs and nutriesnts uptaka. Atkin = and
White (1977) claimad that herbiclidal treatmsnt incraasad
the root density and activity in First 15 cm layer of soil
profile resulting in greatar upteke of moisture and
nutriants leadinnp to vigorous growth in apples. In fact,
mul;hing influsnce grouth of differaent frult crops through

its modaerating effect on hydrothermal regime of tha soll,

In tha present study thera ware no diffarenca.

in the trunk viameter undar vifferent weed manayumant

Iy
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practices, Glean (1963),0hurla et al.(1976) and Bhan{1986)
did not find any difference o0ii trunk diamster due to

herblicidal ampplication, Recantly,Gian (1987) found no
influence of clean cultivation, mulching and sod culture

on trunk glrth and cross-sectional area of Red Delicious

spple traes,

5.72.2. Yiseld

The rasults show that fruit yiaeld per trae
incrasased by N application, Many ressarchers have reportad
increase in yisld in peachas due to N applicatioen(Cahoan,
19713 Uchiyama,1973; Orphanoa,1974; Baxtar,1974; Lesnina
et al.1977; El-Banna et al.1981), Maximum cropplng by tha
use of N are largely explained in tarms of an improving
N statua of tha tres which increased both ths initial
sat and final number of frult ccWpared to ths lowest rata.
Increase in yleld may also be attributed to incraass in
suxin synthesis gs a result of N application and reducad
abacission (Addicot and Lynch,1955), Significantly lowar
yields recorded during 1986 as comparad tao 1985 may be
attributed to tha high atwmospheric humidity and fluctuatilon
in tamperature at the time of flowaring and fruit satting,
A pardaal of meteorological date recordad durd ng 1985 and
1986 (Appendix=1) would show that whila during 1985, the
humidity and tempaerature remained falrly uniform while in
1986 these ware particularly at the tims of flowaring

gnd fruit settirg.
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The yisld tr-a‘1 was highest with diuren followed
by grass mulching during the first yaaer of experimentation,
In the subaequant year diuron though at par with oxyfluorfen
maintainad its superiority, HBstter build up of nutrients
due to afficiant weed control and spil moistura conaervation
under these management practices probghly might hava
increasec the yleld., Jayant(1984) also reportsd incraased
yleld with herbiclde followsg by mulching plus harblcide

treatmant in Santa Roaa plum,

5.3 Fruilt quelity

Optimum nutrition 18 always assoclatsd with tha
production of high quality fruit. Fruit quality in
ganeral is improved by N fertilizetion as well as by weed

management practices,

Fruit weight and aize increassd with increass
$n N lavals whils the total soluble solids, totesl sugars
remained unaltered with enhanced N fertilization. Howavsr,
the reducing sugar content of fruit decragsad with the
increasa in levels of N, The increase in FPruit size and
waight may be sttributeo to higher cell civislon, and
photosynthetic activitiea, Further N application hee bsen
reportsd to prolong the phass of frult call division
in apricot resulting Ln greater number of cella par fruit.
(Rlbriso st al,,1966), Brown and Pgebeting(1962) and

‘Sharma st al,(1979) also raported an increass in Frult
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size in peaches with the increase in W supply. Accarding

to Hansen(1970) photosynthutes supplisd to frult by lsavas
and fruit act as a mataboliec '"Sink' which was probably higher
on account of N fertilization, The reduction in raeducing
sugar content of Frult witn incregsed lavul of N is not
underatandable but it may result due to utilization af

sugar in the aynthesis of amino acids, amicdas and proteins,
Chandel (1985) also recorded & reduction in reducing Sugars

with N agpplication in apricot.

In contrast to 1986, tha frult guality was
canaidarably influanced during 1985 a year of heavy fruit
crop. In general, heavy baaring trees produce poor
quality fruits as campared to low cropped year. Thse
increasa in acid contant of the frults at higher levsl of
N is perhaps dua to incraased synthesis of orgasnic aclds
and thair translocation to the fruit (Baldini,1960), Thuas
results are in ggreement with thoass of Bhutanl et al.
(1983} and Chandsel (1985) who reported an increasa in
fruit scidity with N application in plum and apricot,

respectively.

The grass ss well as polythane mulching producsd
fruit with higher weight and size, The lncreasa in Fruit
size due to mulching may be due to incregsed nutriasnt and
moisture availability. Tha unweedsd control recordaed
tha minimum valuss for the aboye, This 13 attributed to low

moisturs and nutrient uptaks by the trees, Further incraass
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in frult size under black polythane may be due to reduction

in yiald trea |

as obeserved in the present investigation,
The weed managemant practices in general decreased the
Firmnaas and T55 content of frult, The reduction in fruit
fitmness due to managament practicea may be dums to slightly‘
aarly maturation. Tha reduction in TSS observad in tha
prasant study was probably dua to dilution affact as @
result of heavy crop load. Gautam (198D) alsoc obaserveo 3
reductlon in TSS content as a result of long term uss aof
harbicide in Santa Rosa plum. Ths grass mulching and
harbicides wers instrumental in increasing the acidity and
reducing sugars, Such an increase in acldity and reducing
sugars may be dus to increassed uptaka of nutrlents by

tha trﬁas as a result of afficlent weed cantrol. Belyusua

and Zaverzin(196B) also observad an increase in mancsacchrldas

Wwith the uss of herbicldes in paachas,

5.4.Leaf nutrisnt statua

Nitrogen gpplication incresased tha leaf N contant
significantly but the differances betwseen 20U and 400 g N
wers at par with sach other during 1586. 5ince N is highly
mobils , its afficient tranelacation to the leaves could
have aidad its accumulation in tha laaves(Smith,1962).
Nitrogen st the rate of 200 and 400 g were statistically
similar in temm of lsaf N status which wight be due to
impalired uptaks at higher dases and the cause appearsad to
bs the accumulation of ammonia from the applisd farfilizur

inducing toxicity to ths enzymas rasponaible for N matauoliam
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in the plent (Desv Choudhary,1979; Srivaestava and Mathur,1982),
The leaf N content was found in optimum range at both tha
lagvels of N in comparison to the values givan by Shear

and Faust (1980), Many otherx reported increasad N content

in the leaves with the incraasing leval of N content in tha .
laavus with the increasing levuel of N Pertilizer(Rittur,195%6;
Gammon and Shoemaekar, 19643 Stumbridge et al.1962;

Stojkoveka 8t 8l,1972; Lesce,1976).

Tha lsaf P content was not influencsd by differwnt
leavals of N. Tha lasf K, Ca and Mg contant decraagsad with
the increased N levals. Tha axistanca of antsgonism batwean
N andK coulog account for daprasssd K level in laaf
(Ballinger st al,,1966). Ritter(1956) concludad that in
peach leavas, high N and high K content are navar possiblae
together bacause of tha antagonistic relation. Failure
of N application to raise the Ca lesval in leaves may be
related to the slow mobility of Ca in plant tissuas
(Norten and Wittwer, 1963). Leecs (1976) raported that N
epplication decreassed K,Ca snd Mg centant of leaf while

Gammon and Shoamakar(1964} reported raduction in P and K,

In gensral, leaf Fe, Mn,Zn and Cu increasad with
1ncragséd N lavals, but ths nighest dose had s daeterimental
effact on Cu, which could bes attributed to the increasad
vegetative growth. Thus the dilution factor might have baen
opargtive. Such a relationship has bean found in other fruit

plants also ( Voth et al.,1961; Joiner and Dickey,1961).
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Auada and Long (1978) warking on 'Solo" variety of Papaya
found that N incregsed Mn and Zn concantration in thas
petiolaa, This might be ths result of incree2ed aolubility
of these metals due to the use of N fertilizers which
sclditifiad the soll. Thay further reported that Fe ana

Cu sleo rose with incressed N fartilization. An increase in

Fa,Zn and Cu have b+an reportad by Leaca (1976} in psach.

The combined effect of N and waed managament
practices reaulted in incregsed macro and micronutrisnt
accumulation in leaves because managamant practicas reduced
competition by wesds for nutrient and molsture, thus,
resulting in mora availlability of nutrients ta the plants,
atkinsan (1974) obssrvad that herbicldal tresatment ingreasad

the dansity and activity of roocts in the tep 15 cm layser
of spil profile, So the incresead avallability of nutrieants
and root growth on ths surfaca may incrsase uptake of
nutrlan?a by plants. Grasa mulch and herblcides particularly
diuron proved better in improving the 1l1lsaf nutrient status,
Liith herbicide or mulch, competition from weads and machanical
damage t2 ths roots are elimingted. The roots can,thsrafora,
exploit a greater voluma of soil particularly the surfaca
lgysr, Further, the better molsture conditions and higher
tamparature at tha surfaca layser in the absence of waads also
gncourages nutrient upteke. Simllar response has buen
obtalned by varioue researchars whare weeds ware sliminsated
by herbicide or mulching (Ries st al.,1963; fideghalli ot al.,

19753 Atkinson at al,,1982jJchnson and Johnson,1982; Jayant, I5A4).
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5.5. Nutriaent status of Pruit

Incrapased N levels increaswvd frualt N, wharvas a
decrease in the uptake of K,Ca end Mg was observed with
increass in N levela. The decraase in the nutrlants may
be dua to the antagonistic effect and poor translocation tad
fruits from shoot and lasaves. In the present studises, CU
snd Zn content of the fruit remained unaffected., Similar
findings have bean reported by Sharma (1986) and Suc(1947).
Grass mulching proved better in improving the nutriesnt
status of fruit., It was probably due to the better avallabllity
of tha moisture and cansiderabl: amount of nutrient in the
epil as mulch might have added nutrlents considarably after
daecomposition, Tromp (1980) obszrved an incresase in tha
untagke of Ca and R under normal moisture regima as compaied

ta #0il undar water deflcit.

5.6, Soll Erngartias

The application of N drastically reduceo soil pH.
The decreased in soil pH dus to N applilcatlion may be the
rasult of the chamical bresakdoun of fartilizer aspplisd,
Similar reduction in soil pH due to fertilizer has also
baeen -raported (Aquino st al.,1976; Sinha 8t al.,1983; Hian,1986;
Sud,1987). The acidity due to N arises whan Nﬂaﬂ is converted

i d;sﬂ {m the soils. The sdditional acldity arisss Froa

+*
prasance of aniaona of NHﬁ fartilizars.

Significant decrsassd in soil pH following the uss

of herhicides a8 tacardad in the present study havae aftan buan
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reported by many inveatigators (Banwell, 1972t Atkinsan and
Whit@,1976). The increase in soil acidity aftsr prolongaed
harbicide usa in archards appsars to ba hgth a comman

and wide spread occurrence. Tha machanism involving

in the pH drop need Furthar investigstion, although =8
it has besen suggested (Haynes=,1980) that the leaching of
cation such as Ca and Mg of tha surface aoil may ba
responsible. Incraased salt concantration genearally
result in 8 drop in mesesured soill pH partly bacause cation
in soll solution can underco catlon exchenge acldity hence
releasing acid in the soil solution(Atkinson and Whita
1976).

Soil pH was lowesst gt aurface laydr and it
increassd uwith the incresse in 3oll dapth. Thia could ba
dua to the increased acliditification of the surface seoil
resulting fProm the convarsion of Hﬁi-u during ammanificastlon

to ﬂaj-ﬂ which releases the ﬁ icns.

Highaer elasctrical conductivity was recordsd at
400 g N while 0 and 200 g N laevels wera at par., Highsr
clect-icgl conductivity at higher N laval was thas result
of addition of mora salts in tha form of nitrogenous
fartill:ar. Many workars have reported increese in aoil
electricel conductivity by the application of N fertilizar
{Badyal,1980; Jayant,15B4; Sud,1987) in stona fruit,

Diuron and strazine aspplication decreased’

@lectrical conductivity of spll and under grasa mulch it
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remainad unaffected. The decreasse in alsctrical
conductivity due to haerbicides is attributed to decraase

in soil pH end thus relassing various ions from the

surface laysr. Ths incresss in electrical conductivity

due to increase in depth may be due to release of various -
catiana From the exchange complex and accumulation in

the sub-surface horizons (Tisdale and Nalson,1975).

A marked ipcrease in organic carbon content of
the soll was recorded with increased N supoly. The increase
in leaf aize and numbar dus to N application vislded haauy
turnovar of the biomass during leaf fall, which on
decomposition resulted an Iincrease in the organic mattar
of the soill, Further, increa3e in tha root danaity of tras
dua to N gpplication may anhance the organic mattar of
the soll at the time of dacomposition. Biswas et al.(1977)
raported that fertillzer stimulated the acidity of
microorganiams reaulting in rapid decompoeitian of organic
raaiduaé. The stimulation of microbial population dus to

N application has also baen recarded in prasant study,

The highest organic carbon cantant was observed
undar mulching during both the years of study, The increaas
in urﬁanic carbon contant af the soil is undarstandabla
from the fact that graas mulching leaves lts residue in the
soil, thereby, adding large amount of organic mattar,
Further, evidance to this affect can ba cited from the work
of Gour and Mukherjea(1980) which demonstrated that strav
mulch increased the organic carbon caontent of fallow and

cropped soil by 7 and 25 per cent, raspectively, The
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variouas reasona put forth in support of highar organic
matter formation sre higher aumber / vaolume of roots due
to reduced tempsrature owing to fewer wetting and drying
cycles in summar months ano consegquently adding to the

bulld up af orgaenic matter,

The herbicldgl application sleo raissed the organlc
carbon bulld up as compared with unweeded control, The
higher orgenic carbon bulld up may bs dum to higher
turnaver of tree lesaves into the tree basin, thus, resulting
in a sufficient organic reesidues bulild up even in thas
absance or partial eliminstion of weseds., The brganic
carbon contant decreassd with increase in soil depth,
regardlesa of aither of the treatmants spplisd. This may
ba due to natural addition of vegeatative debrls occurring
mastly in the upper layer of profile gnd lass weatheriny
in deeper soil segments. Saveral workars have raported
dacragse in organlc carbon content of s0il with tha increase

1n dapth (Chawla,1969) Sankhysn,1972;Bhan,1986).

S.7. Avallable nutrient content of soil

The avallable N content of soil increassad
prograessively with the increasing lavels aof N, This
incregse is pnseibly as a rasult of N fartillizer directly
cant ributing towgrds the avallabla N pool and dus to
highar bioma3ss production wnich 15 an indirect store house
of N after it 13 being minaralissd (Black,1968; Psrur et
81.,1973), HNitrogen alsc activated tha microbial

dagradation of aorganic matter whlch releasas anple quantitias
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of N (Duggel,1966). Similar findings have been reported
in peach by Vitanove (1973).

The harbicides and grass mulching resulted in
higher avalilable N content. The highest svailable N uas
racaordad with diuran, Lacknova(1978) ,Khokhar{1984)
and 8han (1986) also obtained an incresas in available N
dua to apnlication of substituted urea harbicides. Tha
incrom3e in N content may be dus to effective weed control
and thereby reduclng the competition for nutrisnts. GCrase
mulching resulted in the increase in N buila up probably
on account of higher organic carbon and low leaching losaes
of N From the soil. Presence of higher microbial population
a8 observed in the present study(Teble 4.17 to 4,19) due
to N apolicstion and grass mulching could alsoc be
rasponaible for degradation of organic matter,thersby,
releasing N, In the presence of microorganisms the uptaks
of inorgaenic and organic matabolitas i1s increased and this

might havs increassad tha avellgbla N in the soil,

Avalilable P content was not influspnced by N
spolication. Bhatia (1982) reported no affact of N
gpplication on the P content of soll. Howaver, availabla
P was ihcraasad with mulching and harbicides., Effect of
grass mulching was significant in incrsssing the availabla
P which was possibly dus to the addition of grass mulch
and Purther ite decomposition. Quastel(1965) found that
microbial braakdown of organic matter 1s assoclatasd with

an increased En2 productiaon which posslibly incressses the
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solubllity of soil phosphate. The pressnce aof optimum
moisture may also have resulted in the bulld up of P from
tha soil, Furthermors, the greatar P auvallability by
grass mulching and N apolicstion may also bhe attributed

to the increased acidity of P solublizing bectaria and
fungl in the soil.

The exchangeable K,Ca and Mg contant incraasad
with the increass in N levals, The lncrease in aclidity dus
to N fertilizer application might have favoured solubiliaation
of K,Mg and othar cations(Kanwar,1976). Naik and Ballal
(196B) reportsd that increagsed N supply increasad tha soil
K avallability, The application of N fertilizers dirsctly

infludnce the microbial population which consequantly

incressed tha fertility of soil,

The harbicides, in genaral, incraassd K and Mg
cantant of soil while a reduction in exchangesble Ca dus
to harbiclidaes wass recorded, Tha increassd In avallabls
nut rients may be due to effective weed contral and
increase in organic carbon content of soil(Bhatlae,1982%;

Khokhar, 1984; Bhan, 1986).

Avellabla K,Ca and Mg contants of the soil were
highar under grass mulching, Higher amount of available
nutrienta has also besen reportsd by J.y.nt(1934) in plum
orchard under grass mulching plus herbicidasa, Thias may be
dua to decompasition of mulching matsrial and higher

avallability off nutriants on account of favourable moisture.
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Wallacs (1958) raported that increass in moisturs in wall
serpted solls resulted in an incresse of nutrients. An
increase in K,Ca and Mg has bean reported by Brown{1960).
Experiments conducted by Delver(1980) showed higher
accumulation of K in ths upper soill layers by the

moplication ef large amount of grass mulch,

Maximum gmount of available nutrient wera
recordac in the aurface laysr and decres%sed markedly with
tha increasa in depth. Several researchers have raparted
that amount of nutriente decreased with iasressaing oapth,
(Bhendari,1973; Kanuar,1979; Ganal et sl.,1982; Bhan,1986)
poseibly due to less weathering and low organic carban

content in the sub-surface soil,

5.8. Correlation coefficients

In the present atudy the avallable N contant in
tha soll were significantly and positively corralated
with tha shoot growth. The dirsct influnces of N fartilization
on trae vigour and yield are uell documantad in fruit crop.
For instance Kanuar and Nijjar (1982) while warking on
'flordasun' poach found that highar levals af N praoduced
signlificantly greater tree grouth as compared with lowvar
levals of N, In apple, Batlsr and Westws0d(1963) obamerved
aignificantly increased trunk clrcumference with tha hijher

N application,

Tha lesf N was found to ba poaltively corralated

with leaf Ca a9 wall as with availlable N and Mg content in
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the soil., Such poesitive correlationa hava also been obsarved by
Khokher(1984) and Bhan(1986) in plum, On the contrary,mnst of
the fartilizar expariments have shown that with an increase in
the rate of N fertilizstion,P,¢n and K carralatian in citrus

leaves i3 decraassd(Emblaton at al.,1963; Smith,1966).

5,9, Nitrification of soil

The tranafermation of N incrsases mineralization of
organic N ammonical form which in turn is oxidised to N33 in tuo

ateps by two autotropic bacterlia namely Nitrosomonas suripaé and

Nit robacter aglillis, The decomposition of organic mattar in soll
contributes gbout 80 par cent for the formation of ammoniacal N
and oxldatlon of this form providas ths MES—-H which is readily
absorbed by higher plants, Therefors, any stimulation or
inhibition of bacterium will be directly responsibla for

ultimata Nn;-ﬂ production in tha soil.

The effect of N lesvels on ths NH; and No, content
vare found to bs significant. Their concantratian in tha soil
incraessed prograssively wlth increasing leval of N.

The ammonical and nitrate N showad its pask at 60 Cays

which prolongad upto 90 days., Thareafter a decline uas
cbservad during monsoon paciod, Similar typw of rssults
haus been obtainad by Puranik st al,(1978), VYaduvanshi

(1980) and Bhan (1986). Such an increase is quits avivent
because the fertilizar added provides a substrate for

varlious microbas responsible for nitrificatian processss,

The decressa in levsel of NH:-H and Nd&-—ﬂ in the sail

during maonsoon pariad may ba due to axcassive moistura gontant

{n tha soil. Bhan(1906) reported similar type af ssasonal
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variation in NH; and HES content in plum orchard soil.
Mandal snd Chonkar (1984) reported that the rate of
nitrification processss depends to a greater axtent on
varying envirammental as well a3s spoil factors, such as soll

seration, molsture, temparature, soll reaction and mineral

All the management practices increasad the production
of NH; and Nas—-ﬂ¢ Diuron soplication increased the production
of both NH; and MEa—-N followsd by grass mulch, Tha stimulation
of NHI and Hi&—ﬂ a8 observad in prasant Ainvestligaticn with
the application of herbicide corroborate with the fFindings of
Tavestlova (1966), Setty et al.{1970) and Bhan(1986) who raported
an 1ncreass in nitrate prodsction by the acdition of triazine
herbicivas and dacomposition of grass mulch and/or tha
stimulation of microorganisms as well as the mineralization of
N in the so0il.Kulinska(1967), Grossbard and Lavis(15976),
Kollsnikow and Sldorov(1978) and Bhan(1986) also rsportsd a
atimulgtory effect of herblcides an the soll nitrification
processss. There have baen numerous reports which tand to shou
that hsrblcides at narmal rata dy not affect nitrification
aduarsaly, Ths presant study tno tends to indicata that
harbicldas application at normal field ratws do not affact

or astimulests nitrate production.

Sail molsture also exarts a strong influenca omn tha
nitrification process. It mpasars that adeguate moisturs
which resulted dua to mulching exarted a strong influance

on tha nltrificatinn processas. Russel(1967) raeported that
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the rates of nitrification ars appracisbly affected by various

so0l]l moisture content Iin the soll.

5.10. Solil micruflnq§

The population of fungi, bacteria and actinomycetas
was found to increase with the application of N, The fungal
and bacterlal population increasad upto S0 days and dacreasa
afterwarda, whila in case of actinomycetes the maximum
populgtion appearred on first sampling date. Nitrogen is
important for protain asynthesis which is food for the
microorganisme and this might have increasad the populatiaon,
Almoat all the @seantisl nutrients neaeded for grouwth of
higher plents and animals are also requlred by microorganisms,
Venkatarso et al.(1972) rscordad an increase in microbial
populetion by the application of N and P. Bhutail and Bhatia
(1984) resoorted that increasad N dosss had no sffact an
bacteria but stimulated asctinomycetea and fungl populatiovn

in plum orchard,

In general, harbicidas incraased microbial population.
A numbar of workars have reported the stimulation of
microorganiam by use of harbicidss(Mashtakov et al.1962;
Akapyan,19783 Bhutani at al.,1983; Jayant,1984; Bhan,1986).
When Herblcides are mpplied to soil, they ware bound to
influance the grauth and activity of microorganisms in the
surrounding ecosystem beside mitigating the grouwth of ueaecs,

1t has been reported that certain apecies of bacteria are

capable of utilising triazine harbicides es supplementary ar
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sole source of carbon and N (Kaufman and Kesarnsy,1964).
Further cartaln bacteria lika Xanthamonas spp., Sarcina

spp. and Pssudomonas sepp. have bzen shown to metaboliss

the urea as the chief source of carbon (Hill et al,.,1955),
This was the probable reason for an increasa in the
bacterial population dus to hurblcides as recarded in tha
prasaent wstudy, It is well established that gress mulching
supplies large amount of carbon in addition to N. The
microorganisms aré8 capable of using carbon and N furnlishud
by the dacompositlion of grass mulching. This posaibly be
the ressan for highar microbial population undar comblnatian
of grass mulching and N, The raduction in micrablial
population particularly unuer black palythens mulch may

be due to rise in temperatura of 30ill and poor aeration.

From the foragoing discussion it can be inferrsd
that apolication of N at tha reta of 400 g traa-11ncraasad
tree vigour, yield and improvad ths quelity of Shan-e-Punjab
paach in Eunjunctian with grass mulching or herblcidal spray.
Application of harbicide particularly dluron at 4 i haqTalang
with N fertilizer have provided acceptable level of wwsad
control and improved the leaf and fruit nutriant status,
Tha gvailable nutrient stetus was also improved by N,harbicidas
and mulching, No phytotoxic affect such as leaf chlorosis,
legf curling, frult drop, fruit deformation or raduction
in tree growth and yleld could be noticed owing to the

herbicidal appliceztion,
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SUMMARY AND CONCLUSION

The presant investigations warg carried out in
the axparimental orchard, Department of Pomolagy and
Frult Technology, Himachal Predesh Krishi Vishva Ulidylayas,
Palampur during 1985 and 1986. The results obtained

ares summarlsed below:

6.1, Both monocot and dicot waed population increased
significantly with the increass in N levels, All wead
managamant practices raduced saignificantly the wead population,

Black polythene mulch proved more effactive in controlling

wueads,

6.2, Ory waight of weads and macro-nutrient remov.sl by
waeda incregsac significantly with the incresase in the
lavels of N, Howaver, there was a OBcraasa undar harbicidas
and mulching, The lowest dry weight and nutriant lossas

were recorded undar paolythena mulch,

6ads Trunk girth was not affected by weed managsmant
practices but showsd an immanse improvamant by N luvels. The
maximum trunk girth was recoroed under grass mulching with

highest leval of N( 400 g traa-1).

6.4, The extenzion grouwth and pruning waight wars
significantly increased with increase in N lavala. 400 g

in cambingtion with diuron resultsd in maximum p:uning walght .
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6.5 Fruit yield was enhanced significantly both by N
applicatlion and weed managsment practices. Application of 431

g N in combination with diuron or grass mulching significantly
incressed the fruit yield,

6.6, The fruit size improved aignificantly with
incresse in N levels during 1986, Application of 400 g N in

combination with grass mulching resulted maximum increass in

Fruit slze,

6.7. Tha fruit firmness decreassd with N lavals, Ynweasdad
control recorded maximum firmnees followad by grass mulch,
TSS contant of friait remalnec unafFacted by N lavels, Tha
vaed management oractices influenced the TS5 content only

in 188S. Application of 400 g N with atrazine incraascsd

the TS5 significantly.

6.8, Par cent acloity increesed significantly upto

200 g N guring 1985, but in the subsdquant year no significant
influence as a result of N application was racordad. Grass
mulech raduced the psr cant gcidity in 1885 but the
{nteractions batwaen N levels and wased managemant practicus

were observed to be non-significant during both the ywnrs,

6.9. The total sugars ware not affected due tc N
lsyels, Howevar, the highsst contanfs ware racorodd under

no weeding closaly followsd by oxyfluorfan,

6.10. Nitrogen applicatian improved leaf N.Fd,mn.fn and

Cu, whereas, the uptaka of K, Ca and Mg was reducec,
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Leaf P remagined unaffected due to N lavels, The laaf
Ny;KyCayMg,Mn and Cu were signifizantly incressed undar
grass mulching. Tha treatment comblination of 400 g N with

gress mulching improvad the leaf nutrient atatus markedly,

6«11, Incremssed N application enhanced fruitiibut oid

not alter P, FMn and Cu, Increased N rate dacreased the K and
Ca contant of fruita, The Ffruit Mg content was significantly
increassed with tha aspplication of N during 1986. The

highast content of fruit N,K,Ca ,Mg ,Fe, Mn, Cu and Zn

vare recorded undar grass mulchling,while P contant ramainaed

unaffected dua to weed managament practicss,

6.12. Both N and hertbicides reduced the soll pH, which,
howaver, incresasad with the increasw in depth. Thse highast
PHuas recorusd in black polythena mulch closaly followsd

by grass mulch,

6313 Higher alectrical conductivity was recordsd at
highar levels of N, Polythena mulch dacreased the wlsectrical
conductivity significantly. The highest electrical

conductivity was recorded at 30-60 cm oepth,

.14, The organic carbon contant increasad significantly
by N spplication and grass rulching. Appreclably reduced

organic carbon was recordad st lowsr depths.

6.415. The avallabls N and axchangasable K, Ca and Mg
content of soil vare significantly improved by differant W

lavelas, while P cantant remained unaffected. Diuron treatud
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plots axhibited mara N and P, Grass mulching significantly
ralaed tha axchangeabla K,Ca and Mg content in the s=oil,
Significantly lower amount of avallable nutrient ware

racorded at sub-surface layer compared to the surfacu layer,

6,16, NH: and Nu; -~ N contants increased progressivaly
with the increesing leval of N application. Amangsat thu

vesd managemant practices, cluron praoved to ba affactivae

+

4
Nu;~ N contant of tha sail was highar from 60-90 ocays aftaer

in increasing theas contants. The availability of NH, and

herbicidal epplication.

6.7, Tha fungl population increased with ths addition
of N, herbicides, ano grass mulching. Amony ths hsrbiclidas,
diuron asserted its superiority in incraaszlng the fungi
population and the affact paraisatad aeven upto 60 days of
application. A similar troand was obasryad wulth bactarial
population but the affact rerainsd constant upto S0 days

of epplication. Actlnomycetes population was significantly

affacted upto 30 daya of hsrbicidal application.

Conclusion:

Tha present invaatigation suggust that the
spolication of 400 g N with grass mulchingy or diuran at
4 kg ha-1 provides acceptable level of weed control ana
thereby maintain an optimum nutriant atatus conducive for
healthy growth,trss vigour and cropplng {n Shan=8-Punjab

paachea.
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APPENU IX=T

Metsorological data for the period from January,1985
to Januasry, 1586

Month Temparatura Ralative Total
(oc} h%gidity r?infall
Max. Min, mm)
1985
January 14,2 4.4 66 T2l
February 17 .8 6.4 72 27.4
March 23.7 118 69 26.4
April 25.9 14,7 T 80.2
May 31.0 18.8 46 51.6
Juns 31.5 20,2 42 99.5
July 27.7 19.6 77 677.3
Augqust 24.4 19,7 B2 863,0
September 25.1 1T 71 36d,5
October 22.8 12.9 57 133.0
Novembar 18.9 B.9 41 0.0
December 16.8 6.5 47 141.7
1986
January 192 4.5 44 -
February 15. 4 6.0 52 127.8
March 19.2 15.3 51 110.3
April 25.4 14.2 35 50.8
May 27.0 15.9 43 101.4
June 29.5 2U.2 44 3387.0
July 25.4 19.7 78 948, 2
August 25,7 18.9 77 709.5
Septembaer 26.0 18.9 60 151.6
Octaober 23.2 13.0 53 63.4
November 20.8 10.0 46 89.6

December 15,3 S.5 50 58.6




APPEND I X<2

Effect of interaction betwesn N and waed ﬂfnagﬂmﬂnt
practices on monocot wsed population (m~2

Treatment Days after application
1985 1986
30 60 g0 120 30 &0 90 120

NUHD 10.8 1.4 12.2 14,4 10.4 10.8 12,0 16.2
Hﬂn1 8.2 10.4 11.0 13.2 Te2 7.4 7.8 14,4
Nnn2 Bed 9.2 9.4 12.0 6.6 6.8 8.2 13.4
N0m3 8.2 9.0 8.4 12,0 5,4 5.6 7.6 13.6
NDH4 9,2 10.0 10.4 12.8 4,8 5.4 5.8 13.2
NoMs 7.8 B.6 B.8B 10,2 5.4 4,8 4,8 13.0
"1”0 11.6 12.0 12.2 14,4 11.0 1.2 12,2 17.2
H1N1 10.0 10.8 11.2 13.4 8,0 B,2 8.4 14,6
N1n2 9.0 8.6 9.6 12.2 6.8 Te2 Tob 138
N1H3 9.8 9.8 10.0 12,0 5,6 5.8 a,8 13.8
N1M4 10.0 10.6 10.8 13,0 6.4 6.6 7.6 14.0
N1H5 B.6 9,0 9.2 10.4 5.4 S.6 6.0 13.8
N?MD 12.2 12.4 12.8 14.6 1.2 11.4 12,2 ; o
H2M1 10.4 11.0 11.4 13.4 B.6 9,2 8.4 15,0
N2M2 5.8 19.0 9.6 12.4 6,8 7.0 7.8 14.0
M2M3 9.8 9.8 10.2 12.4 6.0 6.0 6,2 14,0
N2M4 9.8 1.0 11.0 1342 T8 7.2 7.8 15.0
”2”5 8.8 9.4 9.6 1.2 6.4 6.0 6.2 14.0
LSD(0.05) NS NS NS NS NS NS NS NS

LI AGTS tranaformed values



APPENDIX~3

Effect of intaraction betwesn N and wesad management
practices on dicot wead population(m-Z)*

Treatmant

Days after application
1985 1986

30 60 9a 120 30 60 90 {;E
NDMU 4.8 6.0 6,2 1%1.0 6.4 7.4 9.0 11,2
Ng™, 3.8 4.6 5.4 9.2 3.4 6.6 B.6 9,2
NgM, 3.2 3.8 4,0 T8 I.0 3.8 3.8 7.6
HGHE 3,0 3.6 J.B T.4 2.8 3.8 3.6 7.0
Ng™, 2.8 3.6 4.6 7.8 2.6 3.2 8.0 7.6
"u”s 2.4 3.2 3.6 5.8 2.0 3.0 3.4 4.8
NyMo 5.6 7.0 7.4 11.0 6.8 B.0 9.6 11.8
N,m, 4,0 Byl 5.6 9.8 6,7 7.0 9.0 9.4
N, M, 4,0 4.4 4.8 7.8 3.8 4.2 5.0 7.8
H1N3 3.8 4.2 4.4 8.2 3,4 3.8 4.8 10
N,m, 3.4 4.4 4,8 7.8 3.4 S.4 6.0 8,4
N1H5 J.2 3.8 4.0 7.0 1.4 3.6 4.4 7.0
NZNU B.6 8.2 8.0 13,2 7.4 B.4 9.6 12.0
H2H1 5.4 6.0 6.0 10.0 6.8 7.4 9.0 9.4
N M, 4.8 5.2 5,0 B.2 4,2 4,8 5,0 8.2
N, My 4.6 4.6 4.6 B.2 4,2 4.6 4.B 7.8
NM, 3.8 5,0 S.4 9,4 3.6 6.0 6.4 9.4
N, Mg 3.4 4.6 4.4 7.4 2.8 4,2 4,8 6.4
LsD(p.05) NS NS NS NS NS NS NS NS

kg

e transformed valuss



APPEND IX-4

Effact of interaction betwsen N and weed management practices on dry waight of weeds(g m—zf and
nutrient remoual by wesds (g ha™1)

Treatment Ory weight N P K Ca Mg

of weads

1985 1986 1985 1986 1985 1986 1985 19B6 1985 1986 1985 1986
NqMa 15.1 13,9 25,4 16.2 6.5 3.1 63.4 28,5 7.0 5.0 5.8 5.2
LA 14.7 11.5 21.0 11.0 5.0 2.5 41.5 12.5 4.1 2.8 4.1 .
oMy 10.8 10.2 16.8 8.9 3.5 1.1 37.2 19.3 3.9 2.0 3.9 <
VM3 10,7 9.5 13,2 6.2 2.0 0,9 5 O 9,7 2.9 1.7 2.7 2.5
NoMs 10.2 10,6 17.0 8.8 3.0 2.0 26.6 10.4 4,6 3.0 3.8 2.9
NoMe 9,2 7.4 8.7 4.4 1.0 0.6 17.6 4.1 1.8 0.7 il 1.4
L 21.6 20,3 S6,1 48,2 8.9 5.8 110.0 65.3 12.3 10.5 10,0 7.4
N,m, 14,4 11.7 54.5 42.2 6.8 4.4 46.1 19,1 7.9 6.5 6.1 a.7
NyM, 11.8 10,7 29.2 16.2 4.0 3.4 42.1  12.3 5.5 1.5 4.1 3.5
N,My M3 92 A2 A3 3.2 2 23.2 10,9 4.0 2.0 3.2 3.0
N, 11.2 11.0  26.1 16.7 4,1 4.1 34,6 17.1 8.0 6.8 4.0 3.8
NP 10,0 8.9 15.2 8.2 2.5 1.0 19.1 6.6 3.0 1.0 2.2 2.2
N 22,7 20,8 60.4 50.4 10,2 6.9 146,7 B8O0.7 20.0 16.2 14.6  12.1
M, 14.7 11.9 S56.1 44,0 7.2 5.4 66.4 24.1  12.1 9.4 8.4 7.0
Nams 11.7 10,7 32.2 7.1 6.1 4.1 55.6 14.7 7.0 6.8 6.0 5.1
oM, 1.3 10,0 22.0 12.5 4.4 2.9 36.1 12.0 6.1 4,8 4,1 4.1
Nar 11.8 11,3  30.4 18.2 4.8 4.5  42.4 21.3 12,5 10,7 7.3 5.3
Nale 10.2 9.1 18,3 11,4 Z.9 2.0 29.0 T2 5.2 3.0 Z.6 2.9
L2851 O 7% R 5. T, . NN 75 S M- Y SO 75 W P A P 1.9 0.0

' N —
J/ NeT transformed values



APPEND I X=5

Effact of interaction batwean N and weed managament
practices on trunk girth, extanalon growth,pruning
welght and yisld

Yield
usightikg)  ( ko)

1985 1986 198% 1986 1985 1986 1888 1986

Tragtment Trunk Shoot nrowth Prunin
girth(em) (:m?

thu dB. 5 39.6 9.2 9.6 0.8 2.0 21.9 24,3
"DH1 8.7 39.8 9.6 12.0 1.8 21 31.0 26.5
NDH2 39.0 40.0 9.7 12.5 1.3 2.8 8.7 33.3
NGHS 39, 2 40.1 11.6 14.2 1.4 3.1 34,9 29,7
NDMQ 42.6 43.4 10.1 10.2 1.6 3,9 29.7 26.1
NDHS 41.6 42,5 9.5 10.4 1.3 2.4 217.2 211
N1HD 44,7 47,0 13.9 18,0 1.3 2.6 35.1 28.6
N1H1 44,8 47.1 14.2 18.8 17T 2.7 40.7 30.2
N1H2 45.0 47,2 14.4 20,0 2.4 2.8 37.8 35.2
N1H3 45.1 47.3 15.7 21.3 2,6 2.9 42,0 36.8
N1H4 47.7 S0.3 14,1 18.4 2.6 3,2 Jg.a 32,1
N1H5 47,1 48,2 14.2 19.3 1.8 2.7 37.2 2B.1
N?”ﬂ 48 .8 49,7 14,7 18.8 1.6 2.2 g8 29.a
N2H1 49,0 50.0 15.4 21.0 1.8 2.5 4z,2 32.0
"2”2 46,1 S0.1 15.7 21.1 1.9 3.2 40,9 36.3
H2H3 51.0 52.1 18.2 24,8 2.6 3.3 42,4 38,8
N?”d 54.3 55,0 15.2 19.4 2.6 3.2 40,9 32.8
NZHS 45,2 50,3 15.2 21.0 te? 329 37.7 28.4

Lso(0,08) NS NS NS NS NS NS NS - NS




APPEND IX=6

Effect of interaction betwsen N and weed management
practices on weight and size of fruits

Treatment Fruit waight Frult sizse
g) (cm)
18985 1986 1985 1986
ﬂnﬂn 42.3 46 .6 22,7 23.6
HUH1 49,9 52,0 21.3 22,4
NUM2 54.1 48 ,6 19.1 20,4
HDHS 54,0 S0, 4 19.2 20,2
NyM, 53.6 57.9 22,2 24,1
NUHS 65.0 82.0 23.0 23,1
N1MD 59.1 S3.7 21.3 24.4
N1M1 61,2 53.8 22,1 23.1
N1M2 61.4 57.3 23.1 21.2
N1M3 68.7 57.0 22,5 21.1
N.My 67.6 53.9 22,3 - 25.8
N1ﬂ5 .0 53.6 21.4 25.0
N2HD 52.1 50,2 20.1 26,0
N2M1 62.2 50,5 23.6 24.3
N2H2 66.4 55.6 23.8 22.6
N2H3 61.6 58,6 20,48 22,2
N2H¢ 69.9 50.7 23,2 27.1
NZHS 72.2 56.95 23.7 26.1

LSD(D.05) 242 I NS NS




APPEND IX-7

Effect of interaction bstuean N and wsed management practices on physico-chemical
charactaristic of fruits

Treatwment Fif;?ass ‘E;? Ac(:%siity Tot?;)sugars Raduc%;j sugars
1985 1986 1985 1986 1985 1986 1985 1986 1985 1936
No™g 5.1 4.7 12.2 11.4 0.73 C.64 8.0 9.0 4.4 5.5
Ny, 4,1 3.6 10.2 1.4 0.58 0.64 8.6 9,2 5.0 6.1
N, 4.1 3l 10.6 11.5 0.60 0.65 9.1 9.8 S.0 6.0
NyPs 3.9 3.5 102 11486 0.65 0.65 8.2 10.5 4.4 4.4
Ny 4.3 4.0 11.1 11.5  0.64  0.60 7.8 9.5 4.7 5.7
NoMs 4,0 3.6 11.3 118 0.68 0.61 8.0 8.6 4.3 5.6
LN 4,5 4.3 12.4 11.5 0.69 0.59 10.5 9,2 4,3 5.4
LA 4.3 3.9 11.5 173 0.60 D.64 B.2 9.5 4,5 5.5
NN, 4.2 4.2 13.1 11.4 0.71 0.62 7.5 9.6 4.7 5.7
N, My 4.5 4.0 11.5 1.4 0.67 0.60 B.1 10.0 4.6 5.4
NP, 4.8 4,3 12.1 11.4 0.68 0.61 72 B.S 4.5 6.6
N, " 4.2 4.0 11.3 1.2 0.64 0.59 8.2 9,7 4,4 S.4
NP 4.4 S.4 12.7 1155 0.58 0.63 8.9 c.0 4.1 5.1
NP 4.3 3.9 13.0 11.2 0.61 0.66 9.5 10.4 4,9 5.4
N, 4.3 3.9 5.2 113 0.63 0.64 9.0 9.8 4.5 5.6
Ny 4,2 4.2 1.8 11.5 0.59 0.63 7.7 9.1 4,4 S.4
NP, 4.8 3.9 11 .4 113 0.70 0.64 7.9 B.7 4.5 5.5
NoMe 4.1 3.8 11.5  11.2  0.58  0.62 7.5 6.5 4.5 5.6
L50{0.05) NS NS 0.E NG 3 NS 0.6 T NSRS

e
: ; i




APPENDIX-8

Effect of interaction bestween N and weed managemant practices on macronutrient ststus
of leaf(% dry weight)

Treatment N P K Ca Mg

1985 1986 1985 1986 1985 1986 1985 1986 1985 1986
NoMo 2.14 2.06 0.18 D.19 1.26 1.35 1.60 1.59 0.56 0.55
No™, P2l 2.18 0.21 0.21 1.67 1.70 2.25 2.28 0.61 0.67
No™, 2:21 2:11 0.19 0. 21 1.33 1.80 229 2.32 0.61 0.62
Ny My 2.42 2.37 0.47 0.20 1.74 172 2.28 2.31 0.66 0.68
Ny, 2.56 2.55 0.20 0.20 1.81 1.84 2.74 2.76 0.66 0.70
NoMe 2.19 2.22 0.19 0.20 1.37 1,38 1.57 1.73 0.65 0.57
N, " 2.83 2.94 0.16 0.18 1.55 1.57 1.96 1.95 0.58 0.56
Ny, 3.04 3,03 0.19 0.20 1.60 1.58 1.58 1.57 0.65 D.62
N, M, 3.09 3.05 0.16 0.19 1.48 1.50 2.08 2.25 0.60 0.63
N, M, 3.08 3.24 0.19 0. 20 1.56 1.61 2.15 730 0.67 0.68
N.My, 3.22 3.49 0.19 02 173 1.61 2:35 2.39 D.68 0.73
LU 2.83 3.16 0.19 0.20 1.5% 1.58 1.93 1.60 0.55 0.68
NoMy 3.05 2.84 0.15 - D0.18 1.51 1.53 1.85 1.89 0.52 0.49
N M, 3.39 3.16 0.20 0.21 1,39 1.43 1.75 1.80 0.61 0.63
NP, 3.34 3.09 0.17 0.20 1.45 1.46 1.99 2.07 0.57 0.60
N M., 3.44 5. 20 0.15 D.19 1.69 1.49 511 2.25 0.63 0.65
N, 3.60 3.58 0.18 0.19 1.45 1,93 2.30 2.34 0.65 0.68
"2”5 3.37 2.96 0.18 0.20 1.36 1.37 1.45 1.51 0.58 0.60

LSD(0.05) 0.84 0.0B NS NS 0,14 0.02 0.16 0.15 0,05 0.06




Effact of interaction betwesn N and wead mana
practicas on the micronutrient status of leaf

APPEND 1 X=9

{

ament
ppm dry wt)

Treatmant Cu
1985 1886 1985 1986 1985 1986 1985 1986
NoMa 164.7 163.2 52.7 50,0 415 17.2 5.6 4,6
NoM, 186,0 181.5 42,5 45,7 12.5 13.5 5.0 4,2
NoM, 163,0 152,7 36,7 41.5 10,2 12.2 4.3 3.6
NoMs 170,7 167.7 52.5 55.0 10.7 12.0 4.9 4,5
NoM, 176.5 171.2 62.2 65.7 14.2 15.5 6.1 5.5
Ny Mg 163.0 159.7 4B.0 51.5 10,2 11.0 4.3 2
NPy \ 187.7 191.0 65.2? 67.7 13.2 14,0 5.3 4.9
N,M, 16,0 200,2 67,7 S7.0 13,0 15,5 5.8 5.2
M, 184.5 189.7 51,0 S3.2 13.2 13.7 4.8 a,2
N, My 159,2 194,0 66,2 69,2 13.5 16.0 4.7 4.3
N,M, 189.0 195.5 98.2 76.0 14.7 15.0 6.7 6.1
N, Mg 173.5 176.2 54,7 70,0 ., 12.0 13.5 4,6 4a?
N,Mq 187.5 191.7 62.7 66.0 13.0 14,5 4.6 4.1
N, 202,2 208.7 66.0 68.0 15.5 17.0 5.1 4.3
N,M, 186.7 190.5 54.2 56.7 14,2 15,0 3,9 3.6
N My 192,0 195,0 71.0 74,0 15.2 16.5 5.5 4.9
NN, 187.7 1%1.0 90,5 88,5 15,8 17.0 5.6 5.2
NP 81,0 185,0 57.7 59.0 14.7 15.5 4.6 4,2
LsD(0,05) NS NS 6.3 6.3 NS NS 0.6 NS




APPENDIX-10

Effect of interaction between N and weed management practices on macronutrient status
of fruits (mg 100g~1. frash wsight)

e

Treatmant N P K Ca Fig

1985 1986 1985 1986 1985 1986 1985 1986 1985 1986
MMy 143.5 146.0 22.7 26.0 98.07/ 93.7 57.7 56.7 25.5 25.7
Ny M, 146.5 147.0 22.7 26,2 133.7 126.5 73.2 74.7 23.7 25.0
NgM, 148,0 147.0 22.5 26.0 111.7 97.5 68.0 65.7 24,7 25.5
NgMs 153,72 158, 7 22.7 26.2 115.5 108.7 63.5 58,2 37.2 28.0
NgM, 156.5 161.7 23.2 26,2 140,0 138.5 76.0 78.2 30.0 32.0
NyMe 133,2 138.7 22.0 28.7 124.7 123.7 58,0 57.5 23,2 22.0
N, Mg 153.5 150.0 23,1 26, 2 96,0 °g, 7 54,5 51.0 25,7 29,7
N, 154,5 150, 5 23.0 26,2 126.,0 104.1 69.5 64,5 23.2 29,5
Nm, 156, 2 150, 7 227 26.5 97.7 94,0 64,0 56.7 25,7 30.0
N, 159, 2 152.7 23.0 %€, 7 113,0 100.7 58 .7 48.7 29,0 30,5
NP, 168, 2 168.,0 23.2 26.7 136.2 134.7 74.7 75.5 31,7 33.0
N, Mg 140,0 149,0 25, 2 26.0 121.7 117.0 53,7 51.0 24.2 28.5
N My 161.0 168, 0 22.5 25.0 94,2 86,7 51.5 50,0 26.7 30,2
N2H1 161.5 162.0 23.0 25.2 124,7 102.2 65.7 58 .2 2347 30,0
N, 163.7 163, 2 22.5 25.5 96,2 92,5 63.5 51,7 26.0 30.5
NP, 164.5 165.5 23,0 26,0 111.0 92.5 59,2 49,7 27.7 30.7
NP, 172.0 170.5 282 26.0 133,7 130.5 70.7 P49 35,2 33,7
NoPe 147,0 153,17 22.0 25,0 121.2  111.0 51.0 45,7 24,5 29,5

Lso(c.05) NS NS NS NS NS NS NS 4.5 NS NS




Effact of interaction batween N and weed management

APRPENDIX=11

practices on the micronutrient status of fruita(mg 1HBE1
fraesh weight)

Treatmant Cu
1985 1986 1985 1986 1985 1986 1985 198%
NgMq 0.79 0.72 0.1 D.10 1,50 1.12 0,20 0.16
NgM, 0.B5 0.80 0.1% D.11 1.27 0,94 0.19 0.15
NgM, 0.91 0.85 ©0,12 0.09 1,30 0.97 0,18 0.1§
NyMy 0.92 0,89 0.12 0,09 1,32z 1.02 0,19 0,13
NgM, 0.93 0,90 ©0.13 0.14 1.62 t.22 0.20 D,18
NgMe D.79 0.78 0.11 0.11 1.25 0.92 0.%4 D0.12
N, Mg 0.85 0.84 0.13 D0.11 2.25 1.25 0,18 D0.14
N, M, 0.92 0.89 ©.14 0.11 1.97 1.12 0.19 0.13
N, 0.93 ©0.91 0.15 0,09 2,15 1.15 0,19 0.13
N, My 0.94 0,92 0,15 0,10 2,20 1,22 0.19 0.12
N,M, 0.96 0.93 0,16 0,14 2,42 1,30 0,19 0.17
N, M 0.87 0.85 0.13 0,11 1.87 1.00 0.17 D.12
N,Mg 0.87 0.87 ©0.14 0.11 1,67 1.12 0.18 0,14
N M, 0.95 0.89 0.13 0.11 1.57 1.05 0,17 0.13
NM, 0.97 ©.93 0,15 0.10 1.62 1.12 0,16 0.14
N, M, 0.97 0.96 0.1 0.10 1.65 1.12 0.19 0,15
N M, 0.99 0.99 0.17 0,14 1,80 1.15 0.22 0,14
N M. 0.90 0.87 0.14 0.11 1,45 1.02 0,16 0,11
LsD(0.05) S NS NS NS NS NS NS NS




APPEMITX-172

Effect of % » M, N x D and M » 0 intoraation on soil pH, eslactrieal
canductivity and afganle carbnn st different depthe

Treatment nH Elsctrical Oranke
conructivity cathan
{m mhos cm—1)

1985 1986 1985 1986 1985 1986
Nxh
MUHD 4,94 4,88 0.16 0.15 1.19 1.50
"n"1 a,.nB &, M .18 0.17 1-17 1.40
Nuﬂ2 4,87 4,26 D.19 0.16 1.17 1.29
NP A B2 4,16 0,18 0.17 1,30 1.39
Mﬂni 4.92 4,83 0.16 D.16 131 1.37
nﬂni 4,93 4,83 0.16 0.15 1.21 1.44
N1ﬂn a.75 4.34 0,15 0,13 1.24 1.486
N, 4,73 4,16 0.17 0.14 t.09 1.44
N .75 4,18 0.15% 0,14 1.13 1.40
H1H3 4,61 4,172 0.1A 0.17 1.10 1.3
LA 4.78 4,57 0.19 n.18 1.19 1.42
N1H5 4,79 4,58 0.6 0.14 1.01 1.34
"z"n 4,72 4,16 0.17 D.16 1,09 1.49
H?H1 4,58 4.08 0.19 0.18 D.98 1.23
H?Hz 4. 70 4.13 0.8 0.16 1-17 1.37
"2”3 4,41 4. 04 u,z20 0.98 1.13 1.35
u?34 4,567 4,47 0.20 0.18 1.27 1.43
LB 4,72 4, 46 0.17 0.16 1.08 1.35
L30(D.05} 0.09 NG D.oz2 0,02 0415 .17
N -ﬁ
"UD1 4,66 4.3% 0.12 0.1 1.50 1.84
Huﬁ? 4,91 4,54 0,18 0.16 1.74 1-.51
H003 5.11 4, 0.23 2.7 0.94 0.90
H101 4. 564 4,11 .12 0.14a 1.481 1.79
H102 4,77 4,38 0.17 D.15 1.16 1.056
H103 4.97 4. 41 0.2 0D.1% 0.8 0.97
"201 4.45 4,08 0.14 0,11 1.42 1.79
N?n2 4.61 4,724 0.19 0.17 1.08 4.06
n:us 4.83 4_33 n,23 0.21 0.87 0.97
enm. sy ms oy 1553 NS "G -4
L]
a0, 4,69 4,70 0.4 n.12 ' 1.62 1.97
HnD? 4,02 4. 70 0.18 0.17 1.05 1.57
".04 5.00 4,89 0.22 a.21 0.86 0.96
H1D1 4,56 4,05 G.12 0.12 1.2% 1.79
H1D? 4,69 4,10 0.17 o0.16 1.06 1.30
H1D3 4.94 4,30 0.20 0.20 n.89 0.89
HED1 4,59 4,05 0.1 0.10 1.42 1.A3
"252 4,79 4.13 0.20 0,17 1.15 1,41
H?uz 4.93 4.39 0,22 a. 0.90 o.%0
H301 4,39 4,09 0.0 D.16 1,48 1.93
HSD? 4,58 4,06 0.18 0.%6 1.17 1. 46
|'13I:l:]I 4.87 4,74 0.23 D.29 0.93 0.92
"o, 8,57 4,32 0.14 0.12 1.53 1.97%
Hdnl 4,00 4,66 D.18 0.18 1.30 1.46
HADS 5.00 4,84 0,726 .M 0.95 0.89
H5u1 .72 4,34 .72 D19 1.36 1.6%
"507 4. R1 4,67 0.15 0414 1.22 1.57
m.D 5.0 4.B0 0.20 0.19 0/M 0.921

EEH%UTHﬂT"‘HE 3 I T .1 %] “U.17 U.1%




Effack of N x M « N Yntoractlior

eandyeLivit vt npganle enrcho
TTraatman, pH )

RP‘EHJIH—ﬂh

on aafl pH,
A ul ﬂ_lrll1|_'|lr|1_

EIReEiTmaT

Inetrica

'Iﬂ| _' T

nluctripal

t, nie

canduetlult carkan
. {m mhas :m-1]
Qit A L]
ﬁ;ﬁnn1 1.73 }?ag 3.2; ;?:% :?;: 11;15
n_unuui| 4.596 4.92 0.16 0.15 1.16 1.66
L 5.17 .11 0.9 0,19 0.A8 0,97
Nﬂﬁiﬂ1 Aufi2 4,10 0.1} 0,12 1.36 1.79
"9”101 L | 4,70 a,18 0.17 1.10 1.45
NP0y 5. 11 a.33 0.22 0.2 1.04 0.94
NP0, 4,54 4.1 o.10 Q.10 1.54 1,81
Hun702 4,87 4.23 0,19 0.37 1.29  1.48
unn?ua 5.10 4. 40 0.27 0,20 0.69 0.88
NgMsP, 4,57 4.00 n,10 0.09 1.59 3.83
uun3n7 4.85 4,05 0.20 0.%9 1.23 1.44
ﬂ“nﬂu3 5,03 4,31 0.24 0.23 4.08 p.ga
Nof,D, 4,60 4,57 0.12 0.12 1.5)  1.81
"n”aoz 4,03 4,57 0.16 D.15 1.33  1.48
"u"nna 5,14 4,85 0.29 0.20 1.70 0.83
"n"%n1 4.70 h.58 0.11% 0.1 1.48 1,87
nnnﬁn? 4.73 4.B5 .15 0.14 1.29 1.55
nnnsu3 E.14 5.N4 0.20 0.19 9.85 o0.89
LR 4,59 4,08 0.14 0.13 1,65  1.92
NP0, 4.74 4.20 9,19 D.18 1.04  1.4B
u1H003 4,95 4.73 0,22 n.20 1.02  0.97
"1”1“1 4,58 4.02 0.10 0.%0 1.31 1.77
uqn+u? 4.69 4.10 0.15 0.13 1.13 1.55
N.m,D, 4.89 4,42 0.19 Q.18 D.84 0,99
N,m.D, 4,23 4,03 0.10 n.09 1.372 1.92
N.AD, A.60 4,11 0.18 9.15 1.07 1.3a
"T"Zpﬁ 4,92 4.40 0.23 0.19 .98 0.93
N MO, 4,40 4.01 0.09 0.08 1.3 1.69
NP0, 4.63 4.0z 0.16 Q.16 1.18  1.50
N1'H=3D3 4.82 4,30 0,20 0.17 n.81 R.93
NTHAD‘ 4,59 4,17 .15 D.Y2 1.56 1.87
H1n4p? 4,7 4,66 0.18 0,18 1.27  1.39
N.MDy 4,98 4,87 0.22 0,20 0.71 0.99
u1n591 4,60 4.1D 0,12 o.10 1,29 1.55
n1n50 4,80 4,23 0.14 0.12 1.27 .47
M0y 4.99 4.67 0,70 n.19 0.45 0.99
u?nnn1 A.57 3,94 0.15 D.12 1.66 1.98
Km0, 4,76 4,04 Q.19 0.1d 0.93 1.55
H7Hn03 4,87 4.46 0,22 021 0.67 0.95
u7n1u1 4, a7 4.01 0.13 0.12 1.19 1,79
H?HTD2 447 4.01 0.17 0.16 D.95 0.15
WP N #.00 4.09 0.20 0.19 0.80 0,73
LILNC 4.55 3.599 0.12 0.10 1.40  1.75
N, 47 4,03 0. 21 0.19 1.10  1.48
u,n?na 4,76 4,36 Da.27 O.24 1.00 G.B7
NP0, 4.19 4,00 0.11 0.09 1.40  1.58%
“2"3”2 4.78 4.01 0.18 0.15 1.09 1.43
LR fi. 78 4,11 0.25 D.23 0.50 D.95
N.RD, 4. 44 4,20 0.15% 0.12 1.53 1.94
N"D, 4.69 4,47 0.20 0.19 1.27 1.850
N R D 4,80 4.59 0.23 0.7 1.01 0.8a
"7“5“1 4,54 4,20 0.14 0,12 1.32 1,66
D, a,70 4,47 0.16 0.1§5 .10 1.53
NoReDy 4.90 4.20 0.20 0.19 0.A0 0.85
o0, 08) % .22 WE NS ¥3 b




APPEND I X1

*

Effact nf % x A, N »x D and N » D Intaractlon w tha avallable nukrient status'of the
aokl{pnn)
T renilmant N K Ca #g
1985 1986 1965 1986 198§ 1986  VEES AW TOMT——Yumn

Tx®
LN ad.1 52,0 5.9 B.1 105.0 99.4 618.2 612.6 97.5 10a.1
LD 50.72 55.6 6.0 9,5 109.5 105.4 619.1 516.0 99.%  111.5
NP, 51.2 55.8 6,2 B.9 110. 4 106.3 621.6 &09.5 03,6 104,86
NPy 872.6 T1.7 6.4 9.5 141.8 109.0 621.4 617.0 107.B  109.4
ﬂnﬂﬂ 54.5% a&.0 6.1 8.5 120.6 115.8 651.5 630.0 104,14 116.7
Na"'s s0.4 53,8 5.9 9.0 103.3 107.5 622.3 607.9 98.5 104.8
"1"u 8.3 85.3 S.8 B_a& 108,7 109.0 640.0 629.1 107.8 109.0
L P S8.3 100.9 6.2 8.9 116.5 116.4 644,5 627.3 107.3  117.0
LA 66,6 BT.6& 6.1 9.4 113.% 113.7 639.4 614.5 105.9 113.5
LA 96.7 1%4.6 6.b 9.7 120, 4 119.8 627.2 644.0 108.0 120.0
"1“4 66.7 111.7 6.7 9.3 127.0 127.3 650.9 G54,1 110.4 124,14
Mg r3.9 105.9 6.2 9.4 112.6 109.6 627.7 F20.9 108,89  115.1
"7”u 65,2 87.6 6.0 A.5 111.9 113.7 646.7 650.4  117.6 116.%5
NP, 65.%9 99.3 6.2 9.2 114.8 114,9 647.3 658.,3 120.0 119.7
NP T6.3 92.4 6.4 B.5 14,7 113.5 648,7 650.2 116.1  113.5
N My A4, 6 116.2 6.4 g.4 119.72 121.1 140.6 666.9  122.0 12M.1
L= 68,0 116.5 6.3 8. 131.9 127.9 664.,0 679.3 126.1 124.%
”2"5 66,7 110.1 6.2 9.0 110.0 1151 6ila.4 653.1 116.5  115.3

.05 . 7:1 NG 5 -3 a.l NS NG 7.8 Tr
N x D vl
L 69.6 63.0 A0 17.4 138,2 137.6 654.5 655.7 111.B 110.3
unn? 62.5 63.4 5.1 9.9 115.9 mn7.9 622.7 03.0 98.6 105,22
n"03 4.5 45.8 4.8 4,3 76.12 73.4 602.8 s817.9 93.1 100.0
N,0, 8.0 115.2 B.9 12.5 148,13 152, 7 672.7 665.5 117.4 129.3
L 79,4 10DB.B 5.2 10,3 118.0 117.2 63a,7 623.5 107.8  115.4
N, Dy 39,9 9.0 4.4 4.7 83,2 T7.2 611,4 &06.2 97,8  104,7
ND, 89.6 117.4 9.0 12.5 150.3 155.5 672.6 673.3 130.6 129.1
N0, B3.4 111.5 5.3 10.3 124.5 120.8 6548 662.7 120.2 17z2,0
H203 47,3 83,1 4.4 a,2 76.5 T6.7 620.5 £43.0 105.2 105.2
[5070.45) 1.0 B B .3 Z. 4 a7 Gl 6.4 3.0 Eed
:HE1B 68 .8 7.1 B.5 11.3 133.3 140.6 &6D.1 656.6 114.5  119.7
nun? 62.9 a0,} 5.0 9.3 112.0 107.9 £41.0 628.3 108,90 110.9
F!':'[.'n:!I 35.5 57.4 4.2 4.4 75.3 71.5 618.7 611.2 100,5 99.8
H1D1 75.5 100.8 8.8 12.2 143.0 148.0 662.0 662.3 119.0 130.7
no, 63,1 94,3 5.7 10,1 126.2 113.3 639.5 £26.2 179.3 112.9
ﬂ,ln3 35.8 61.7 4.5 &,0 T7.6 75.3 611.4 6059.1 97,7 104.5
RO, B0.0 92,5 9.3 11.9 145.0 145.4 665.0 658.5 120.1 118.@
n?nz 73.8 87.1 5.2 10.0 116.0 114.3 630.8 615.0 107.8 110.8
n.D, an.5  S6.1 4.3 3.9 768.0 73.8 611.0 600.0 97.9 170.0
n301 i07.9 112.7 9.5 13.8 150, 4 153.0 670,72 674,2 122.5 129.0
"0, 107.% 06,9 5.3 10.5 124.9% 119.0 626.7 G35.4 109,17 119.a
PO, 57.0 a5.ao 4 4 4.4 76.1 77.9 £590.13 518.3 100.2 104.2
n0, po.& 107.B 0.1 1.1 156.3 160.6 650.0 681.4 126.7 135.3
H‘D? 75.9 105.6 £.3 10.6 133.7 126.5 6553.3 650.4 1081 121.6
H‘DS 312.7 80.7 4.5 4.6 #9.5 83.8 633.1 6531.6 160,5 108.5
no, 77.4 11.2  B.E 12.7 140,68 146.0 661.7 £55.9  116.0 - 124,)
n.o, 7.9  93.6 5.1 10,6 110.0 110.9 §30.9 6£22.6 104.1  116.4
n5n3 3a.8 T4.9 4.5 4.1 75.4 73.8 605.8 '§503.1 7.6 100.7
TB6(0.05] 1.4 T.8  0.% ) 1.3 L 0.6 T5e 7 s 1.2




APPE M [ T-14

Effuct af N x A 2 0 intara-tlon on avaklnhle notrient status af snll{ppm)

T rnatmant M p K Ca n
19115 151 i, 1985 1986 1969 170g 1965 19

nnn_301 54,7 60,4 .4 10.5% 135.0 130.7% 640.7 6Ga1.7 105,0 115.7
LI 47,0 55.2 Se1 9.0 107, 2 99.7 626.2 612.5 5,0 163.5
M ROy 3.3 403 a.1 4.7 72.7 8.7 6O00.7 &96.2 92,7 95_7
uun'u_l 65.5 4.9 B.6B 1.2 135.7 136.2 648.7 E48,7 192.2 176.5
N.m.D, 2.4 60,2 5.0 a2 17,0 I05.7  &17.0 601.2 98,0 10a,0
MM 0y 32.6 44,7 0,5 4.3 7.0 T4.2  59T7.2 596.%2 BA.S  10a.0
LI 60.9 6.3 9.2 12.9 139.7 139.0 653.7 662.5 1123.7 109.%
unn?u? 50, 2 &0.8 5.2 9.9 113.7 107.0 11,2 592.5 98,7 105,.0
"u”:nii 54,4 47.9 4.3 a,1 77.7 74.0 591.0 593.7 94.0 10,5
NP0, 3.1 B87.8 9.6 13.a 140.2 137.5 E%8.7 667.5 112.2 120.5
NP0, 95.9  76.5 5.2  10.4 120.7  112.2 611.7 S€97.5 100.0 107.5
nﬂnﬂn?‘ a9.0 55.8 4.4 8.3 74,5 77.2 593.7 506.7 93,2 100, 7
Nom D, 69.2 T77.4 8.5 13.3 146,58 151.2 671.2 671.7? 115,5% 133,2
NP o 6A.1  T1.3 5.2 10,7 130,08 116.5 &50.0 617.5 98,72  117.7
"n"an?. ™Mm.? 49,2 4.5 4.5 85.5 79.9 633.2 601,7 97.9 105,.2
"I'IHSn! 64,7 67.0 8.2 12.7 137.0 134.2 B6d6.7 643,72 107.5 117.7
LIS 57.2 57.4 5.0 10.4 106.7 106.2 B19.5 596.7 95,5 99,7
NyMcDy 79.9 41,9 4.5 f.1 T1.2 67.5 601.7 583.7 93,7 95,0
NyPyDy 74,3 94,2 Boa  11.7 135.2 143.0 668.7 661,27 113.0 116.7
NyPoCs 5.8 93.5 4.8 9.5 111.,7  110,0 6547.5 621.2 107.5 109.7
Ry "By 6.7 63,1 A, 2 4.5 T85.2 74,0 677.7 605.0 103.0  100.7
"1”101 B%.8 121.3 8.7 1246 145.7 155.5 B66,.2 662.0 115.0 133,17
"1”'!“'2 E6.2 111.9 5.2 in.5s 121.2 116.5 653.7 18,7 107.7 111.0
N POy 36,8  E%.5 4.6 3.5 nz.s 77.2 613.7 @01.2 89.2  106.7
NgRD, A3.5 104,8 8.0 11.3 147.2 149.7 673.0 §5%.2 116.5 125.0
NmD, 74,8  97.1 5.2 9.6 112.7  115.5 67,7 5§93,7 103.7 113.0
uin._,n3 41.6 60.6 4.7 4.7 01.7 76.0 B16.5 580.7 57.5 02,5
NoMaD,  111.3 0 125.7 9.5 13.8 154.7 157.5 676.2 674.5 119.5 133,0
n1njn7 105.%5 119.8 5.2 11.0 124.5 20,7 6£17.5 647.0 405.0 121.7
N P.D, 63.2 938.3 4,7 4,7 BZ2.0 B1.2 58B.0 600.5 54,5 105,5
LN B5.5 122.2 .8 13,0 157.2 163.7 6B2,5 680.0 173.0 136.0
NTH‘D? B1.5 119.1 5.4 .3 130.0 130,77  647.5 652.5 116.2 125.0
l'l,‘ﬂl‘t)3 63.2 594.0 4.5 L | 94.0 87,5 627.7 &30.0 91.5 111.5
N M0, B3.4 1iR.7 8.7 11.0 145.T7 147,00 &70.0 §59.0 117.7 130.7
"1”502 6.6 111.2 5.7 in.g 100.0 110.2 B18.2 60A.7 107.0 112.0
N 7D, 31.8 88.3 A6 4,2 Be,? 77.7 §95.0 595.0 102.5 101.7
h‘:.!lnn‘ 79.5 101.4 R.G 12.1 140.7 198,32 661.0 66T.S 125.7 126.7
Km0, 76,0 92,3 5.2 9.4 117.0  114.0 649.5 651.2 121.5 119.5
LG an.,1 6B, a.3 4,0 78,0 79.0 627.7 632.4 105.7 103.5
"71"1'31 B5,8 116.7 8,9 12.7 147.5 157:5 B71:2 6TH.2 192.2 1372.0
N.P,D, 70.7  110.9 5.3 117 172.5 117.7 6RA47.5 E650.7 122.2 173.7
N, Dy 1.2  70.7 4.5 4,4 74,5 74.5 623.27 640.0 105.5 103.5
N PD, 95.6 109.2 2.5 11.5 148,0  147.5 670.7 657.0 125.2 123.0
N RO, BE.S 193.0 5.3 10.5 121.7  120.5 652.5 653.7 1:.0 114.5
NoPDy 45.6 64.9 4.5 3.6 74.5 77.5 623.0 640,0 102.2 03.7
NPy, 1151 179.6 9.6 13.6 156,2 164.% &75.7 6&N0O.7  135.T  131.5
N0, 101.8 1744 5.4 0.1 129.5 124.8 657.0 660.7 122.5 125.0 .
N M0y 58,8 17 4,1 4.5 77.0 75,2 589,2 6&S51.7 10%,0 107.0
N.mD. B7.1  17a.0 9.0 17.9 165.2 167.0 FE6.2 693.0 141,27  136.7
s_mon B2.7 1ihen 5.7 4.7 141.7 137.0  GBT.5 6B1.7 175.0 130.7

fae 2.7 weEg Tk
NP D, 3.7 a9.n 4. 4.5 89,2 04,5 630.5 6637 11 L s :
NoPD BA.7 123.5 A.0 12,5 144,27 154,0 669.0 ﬁﬁ’—§ TidZeS '2:'25 Y T
WD, BLA 121 K7 05 152 1A RERD 66LE 1IN0 TS cc ne (i 4 37
b b LY Thte faca 5 n i .7 5.2 A21.2 6B 71T B 1 L

NG ' k] NSy Tha 7 Na B.R

=

1000  7.a RIS )




